








BERNARD LYOT 
HE UNTIMELY DEATH of Dr. 


Bernard Lyot on April ist has de- 
prived astronomy of one of its outstand- 
ing experimental geniuses of all time. 
He born in Paris, February 27, 
1897. After some years of study of the 
science of electrical engineering, he be- 
came interested in astrophysical problems 
and turned toward experimental work 
at the Meudon Observatory. 

Lyot’s original studies are, perhaps, 
not as well known as his later 
However, the character of the investi- 
gations and the general nature of the 
results forecast his ingenuity as an ex- 
perimenter. His paper on the polariza- 
tion of the light of the planets and of 
some terrestrial materials has never been 
surpassed. Indeed, some young and en- 
terprising astronomer of today, follow- 
ing along the path set by Lyot in his 
1929 doctoral thesis, would probably 
make history. 

Shortly after he received his doctor's 
degree, Lyot turned to the study of the 
He was beset by numerous experi- 


27 


Was 


ones. 


sun. 
mental failures to detect the solar co- 
rona outside of eclipse, but he refused to 
be discouraged by the prognostication 
that future efforts along this line would 
be wasted time. Lyot devoted the ma- 
jor part of the next 20 years to prob- 
lems of this nature. “he coronagraph 
is his invention — a special tribute to his 
genius. He was the first to recognize 
how important it was to use a single 
lens rather than an achromatic telescope. 
He polished these lenses to a high degree 
ot pertection, eliminating dust and mi- 
nute detects. Indeed he set up techniques 
for testing lenses to a perfection that far 
exceeded the ability of the best optical 
workers to achieve. 

Working at the Pic du Midi Observa- 
tory in the high Pyrenees, Lyot detected 
the solar corona, first by its polarized 
light and second by its spectrum. He 
found a number of new and previously 
unrecorded coronal lines. 

Among the important contributions 
that he made was the development of the 
so-called birefringent filter, which is so 
nearly achromatic that in its highest 
form only a fraction of an angstrom unit 
is passed. ‘This instrument is extremely 
important tor studies of the corona and of 
the prominences. 

Lyot has been the recipient of numer- 
ous honors and awards. In 1931 he ob- 
tained the Prix Ancel of the Société 
Francaise de Physique, and in 1932 the 
Prix Janssen of the Société Astrono- 
mique de France. In 1937 the Caisse Na- 
tionale de la Recherche Scientifique 
awarded him the Prix Lassere; in 1938 
he obtained the Prix Houllerique of the 
French Academy of Sciences. In 1939 
the Royal Astronomical Society award- 
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Dr. 
from three nations: France, United States, and Egypt. 
are the others. 


Lyot is at the left in this picture of February, 1952, eclipse observers 
Drs. Hagen and Ali 
From a Kodachrome by John W. Evans. 


leisurely and to avoid high altitudes, 
Lyot spent much less time than usual at 
the Pic du Midi. He built a specially 


ed him its gold medal and in 1947 he 
received the Bruce medal of the Astro- 
nomical Society of the Pacific. The Na- 








tional Academy of Sciences recently hon- 
ored him (see page 191). 
Warned by his physician to live more 


sensitive device for detecting polarized 
light, which made it possible for him to 
(Continued on page 193) 
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The Orion Nebula 


By Orto Srruve, Leuschner Observatory 
University of California 


URING JUNE the sun passes in 
front of that part of the heavens 
that contains Orion, but in a few 

months this superb constellation will be 
conspicuous in the post-midnight sky, 
and astronomers will begin their peren- 
nial observations of one of the most 
important nebulae. 

A great thrill awaits the visual ob- 
server who directs a moderately large 
reflecting telescope of short focal length 
toward the Great Nebula in Orion. In 
1758, LeGentil commented upon the 
shape of the nebula and likened it to 
the open mouth of a monster, while in 
1826 Sir John Herschel wrote: “I know 
not how to describe it better, than by 
comparing it to a curdling liquid, or to 
a surface strewed over with flecks of 
wool, or to the breaking up of a 
mackerel sky when the clouds of which 
it consists begin to assume a cirrous 
appearance.” 

Seventy years later Ormond Stone, at 
the University of Virginia, also de- 
scribed the nebula as “very much like 
that of a so-called mackerel sky,” and 
A. C. Ranyard, in England, called atten- 
tion to its filamentary structure, which 
to him resembled the prominences of 
the sun. 

In the course of my own work at the 
McDonald Observatory, I have often 
examined parts of the nebula with the 
wide-angle eyepiece of the 82-inch re- 
flector, and I have invariably been im- 
pressed by the extremely fine and deli- 
cate structure of the luminous wisps and 
filaments which differ strikingly in 
brightness and even in color. To me 
the word “chaos” describes the nebula 
best, although in modern terms “tur- 
bulence’”’ would be as good. 

There have been published, of course, 
a number of drawings made by some of 
the most experienced visual observers. 
Among the best are those by Sir John 
Herschel in Vol. II, Part 2, Results of 
Astronomical Observations, Cape of 
Good Hope, 1847, and the Memoirs of 
the Royal Astronomical Society, 1826; 
by M. Liapounov in the Memoirs de 
l’Academie Imperiale Scientifique de St. 
Petersbourg, Vol. V, No. 4, 1862; and 
by G. P. Bond, of Harvard Observa- 
tory, in Harvard Annals 5, 1867, one of 
whose drawings is reproduced here. 

These drawings, made from visual 
observations, bear little resemblance to 
modern photographs of the nebula, such 
as the one by Mayall and Babcock, 
which was made with the 36-inch re- 
flector of the Lick Observatory (see 
back cover). The difference is largely 
due to the enormous range of intensities 


A drawing of the Orion neb- 
ula by George P. Bond, from 
observations with the 15- 
inch refractor. Note the 
components of Theta Orio- 
nis, the four stars of mag- 
nitudes 6 to 8 that form the 
famous Trapezium. The re- 
production is from Harvard 
“Annals,” Volume 5, “Obser- 
vations on the Great Neb- 
ula in Orion.” 


to which the human eye is sensitive. In 
other words, the visual picture of the 
nebula corresponds to a much lower de- 
gree of contrast than the photograph. 
The latter is overexposed in the brighter 
portions of the nebula and underex- 
posed in the fainter regions. 

In a recent issue of the Russian 
Astronomical Journal, V. G. Fessenkov 
has published a new drawing of the 
Orion nebula, which is not like any of 
those we have seen previously; it ap- 
pears on the front cover. The drawing 
was made from photographs and does 
not represent the visual appearance of 
the nebula as seen through a telescope. 
But in common with the early drawings, 
it reduces the contrast and attempts to 
combine the bright and the faint fea- 
tures in a single picture. 

Fessenkov’s drawing will probably 
cause much discussion and _ adverse 
criticism. It resembles neither the pho- 
tographs nor the old drawings, and it 
is at first difficult to identify some of 
the features he has recorded. But Fes- 
senkov is one of Europe’s most distin- 
guished astronomers, and he has had 
more experience than most astronomers 
in the study of faint, extended sources. 
His work cannot be dismissed as un- 
important. 

His instrument was a telescope of the 
“meniscus” type invented by Maksutov, 
a design that is a modification of the 
conventional Schmidt reflector. The 
aperture was 50 centimeters, and the 
diameter of the concave mirror 67 centi- 
meters; the equivalent focal length was 
120 centimeters, making the focal ratio 
2.4. The plates (presumably of the 
usual blue-sensitive kind) were 10 by 
10 centimeters in size and covered about 
25 square degrees. ‘The drawing was 
prepared from a series of graded ex- 
posures ranging from two minutes to 
two hours. 

It is obvious that we must regard 
Fessenkov’s drawing as a stylized rep- 
resentation of the Orion nebula, one 





that exaggerates certain features and 
suppresses others. Its purpose was quite 
evidently to bring out the intricate 
filamentary structure and not the 
amorphous glow that overlies the neb- 
ula. Fessenkov calls attention to the 
many tubelike filaments which generally 
run in the east-west direction, and al- 
most invariably end at some star, form- 
ing a circular loop around it. This 
causes many, but not all, of the stars to 
look as though they were surrounded 
by luminous halos, with darker spaces 
in the immediate vicinity of the star 
images. The suggestion is advanced 
that radiation pressure may produce an 
empty volume of space surrounding 
these individual stars. 

The turbulent filaments are regarded 
as the birthplaces of the stars, which 
then appear as though they were in 
regular “star chains.” Fessenkov finds 
no such chains in the Orion nebula, 
presumably because of the disturbing 
effect of the heavy absorption caused by 
the nebular material, but he appears to 
believe that such chains are common in 
many other parts of the stellar universe. 

Incidentally, the old question of star 
chains has been revived by other Russian 
astronomers who attribute great evolu- 
tionary significance to the possible ex- 
istence of the chains. ‘Thus, Markarian 
at the Burakan Observatory considers 
them as a distinguishing feature of many 
galactic clusters. But the evidence re- 
garding the reality of these chains seems 
at present to be limited to the visual 
impression of the astronomer who ex- 
amines the photographs. Since, in the 
past, there has never been complete ac- 
cord in regard to the reality of such star 
chains, an effort should again be made 
to apply modern statistical methods to 
this problem and to settle it once and 
for all.* 


*While this article was being prepared for 
press, there appeared a discussion of the prob- 
lem of star chains by J. Meurers in the pub- 


June, 1952, SKY AND TELESCOPE 187 





The Orion nebula, on a blue-sensitive emulsion, 103a-O, 90-minute exposure, 


December 22, 


1951, with the 26-31-inch 


Schmidt telescope at Tonanzintla. These are Mexican National Astrophysical Observatory photographs. 


Since Fessenkov’s drawing of the 
Orion nebula is certain to attract much 
attention, I asked Dr. Guillermo Haro, 
director of the Mexican National Astro- 
physical Observatory, whether he could 
furnish some photographs made with the 
Tonanzintla Schmidt reflector. This 
instrument is slightly larger than the 
one used by Fessenkov, and it is lo- 


lications of the Bonn Observatory (1951). He 
produced artificial star clouds and found that 
photographs of these formations also revealed 


a number of “chains” and “strings,” despite 
the fact that they were not physically real. 
Nevertheless, there remains the possibility 
that a few cosmic star chains may be real. 


—0. S. 
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cated at one of the most favorable sites 
in the world — at an elevation of about 
7,000 feet, and a latitude of 19° north, 
where Orion culminates not far from 
the zenith. 

The illustrations on these facing 
pages are two of the best photographs 
sent by Dr. Haro; one is in the red 
light of Ha emission, the other in or- 
dinary blue light. ‘These photographs, 
reproduced here with the help of J. F. 
Chappell, of the Lick Observatory, are 
among the best that have been published 
anywhere. Of course, the central part 
of the nebula is overexposed, but the 
outer regions are full of the most intri- 


cate detail. Both photographs record 
the background of the sky to the very 
edges of the plate and, on the whole, 
they seem to be somewhat stronger than 
the plates used by Fessenkov. But Dr. 
Haro also obtained a number of short 
exposures which bridge the gap com- 
pletely. 

Details of Fessenkov’s drawing may 
be compared with the Lick Observatory 
photograph on the back cover. It is 
perhaps best to start at the bottom of 
the field (north), where the dark 
“wavy” lanes of NGC 1977 are easily 
identified in both the drawing and the 
photograph. Most of the stars in the 





The Orion nebula, on a red-sensitive emulsion, 103a-E with a Cine red filter, 90-minute exposure, December 21, 1951, 


with the Tonanzintla Schmidt telescope. 


drawing can be found in the Lick pic- 
ture, and then attention can be turned 
to the outlying features that correspond 
to the Tonanzintla photographs. 

A superficial comparison — clearly 
shows some of the details recorded by 
Fessenkov, but it fails to show others. 

Of great interest in the drawing is 
the broad streamer running diagonally 
from the main mass of the nebula to- 
ward the lower left and ending in a 
loop around a fairly bright star. This 
streamer is well shown on Haro’s plates, 
and it is conspicuously double — more 
so than is indicated by Fessenkov — but 
it may become lost in the reproduction 


process on the photographs. I am un- 
able to find the very narrow tubelike 
streamers running toward the left in the 
drawing, nor have | noticed the empty 
spaces around the stars. For example, 
the star with the conspicuous double 
streamer in the lower left of the draw- 
ing seems to be fairly uniformly em- 
bedded in amorphous nebulous matter 
on the photographs. 

On the right (west) of the main 
mass, Haro’s photographs show some 
remarkable cloudlike — condensations, 
many of which lie outside of Fessen- 
kov’s drawing. The general impression 
from the photographs is that the fila- 


These engravings are from prints made by J. F. Chappell, Lick Observatory. 


ments often show a definite pattern of 
several parallel streamers, or of similar 
clouds, but this uniformity is restricted 
to areas of the order of perhaps one 
square degree, or even less. In the up- 
per part of Haro’s photographs, there 
are a number of overlapping arches and 
some very bright, narrow filaments that 
are seen alike on the red and blue ex- 
posures. As is to be expected, the Ha 
photograph records far more detail. 

A good many years ago, Lord Rosse 
noticed that many faint stars embedded 
in the central part of the Orion nebula 
were strikingly red when observed with 
the eye. In 1931, R. J. Trumpler 
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Compare the number of stars in an ordinary photograph (left) of the central part of the Orion nebula with those in the 45- 
minute infrared (emulsion I-N) Tonanzintla Schmidt negative at the right. 


wrote an article in the Publications of 
the Astronomical Society of the Pacific 
dealing with the distance of the nebula 
as determined from the stars connected 
with it. There he announced the dis- 
covery of a rich cluster of red stars that 
can be photographed only on infrared- 
sensitive emulsions and that is associ- 
ated with the bright blue stars of the 
Trapezium. Trumpler stated that there 





Dr. Haro and the Schmidt telescope 
at Tonanzintla Observatory. 


190 Sky AND TELESCOPE, June, 1952 


were 41 red stars within a circle one 
minute of arc in radius around the cen- 
ter of the Trapezium, and 62 stars 
within a circle two minutes in radius. 

This unique infrared cluster was next 
investigated by W. Baade and R. Min- 
kowski in 1938. On photographs sensi- 
tive only to infrared light, they con- 
firmed the existence of the Trapezium 
cluster and investigated its properties. 
They concluded, among other things, 
that this cluster is much too small in 
radius to be consistent with the sizes 
of clusters previously derived by 
Trumpler throughout our galaxy. This 
suggested that the Trapezium stars and 
the neighboring infrared members of 
the cluster happen to be located in an 
empty region, or at least in a region in 
which the nebular particles are much 
more transparent than in other parts 
of the great cloud. ‘Thus, the opacity 
of the more distant parts of the Orion 
nebula was thought to obscure the out- 
lying parts of the cluster. 

Haro has now obtained a number of 
infrared photographs of the central re- 
gion of the nebula, using for this pur- 
pose Eastman I-N plates with appro- 
priate filters. One of his photographs 
is shown here, printed as a_ negative. 
In his accompanying letter, Dr. Haro 
suggests that the ‘Trapezium cluster 
really extends a considerable distance 
fiom the central hole discovered by 
Baade and Minkowski. ‘The stars in 
these outer regions experience a great 
deal more absorption than stars do in 
the hole, but they can be recorded with 
sufficiently long exposures on infrared- 
sensitive plates, because the latter sup- 


M42 is above, with M43 below it. 


press the light from the nebula itself. 

Still another result of great interest 
in connection with the Orion nebula is 
Haro’s discovery of more than 200 stars 
containing hydrogen emission _ lines. 
Some years ago I undertook a study of 
emission-line stars in the Orion region, 
in collaboration with Dr. J. Greenstein. 
The result was largely negative. Very 
few of the brighter stars that we ob- 
served with the McDonald spectro- 
graphs showed emission. Somewhat lat- 
er, G. Herbig found that by going a 
magnitude or so fainter than we had 
done at McDonald, there appeared a 
number of new _ emission-line _ stars. 
Haro’s work deals with stars that are 
still fainter, roughly of the 12th photo- 
graphic magnitude. 

These stars closely resemble the so- 
called ‘I’ Tauri emission-line stars that 
A. H. Joy found in the dark clouds of 
Taurus. Undoubtedly, the Orion stars 
with bright hydrogen emission are of 
a kind that we do not find outside the 
nebula. Some of them are known to be 
variable in light, and many others will 
undoubtedly be found to vary. It is 
reasonable to conclude that these stars 
form what Ambarzumian calls an 
association (see Sky and Telescope, 
July, 1949, page 215) and that they 
owe their peculiar spectroscopic fea- 
tures, as well as their variability in 
light, to the presence of the nebula. It 
is tempting to believe that these stars 
are in the process of formation within 
the nebulous cloud. If so, we have in 
the Orion nebula something like a cos- 
mic cauldron in which stars are being 
brewed. 






































NEWS NOTES 


APODIZERS IN ASTRONOMY 


Sometimes in astronomy it is impor- 
tant to observe faint objects near very 
bright ones, as in the case of the com- 
panion of Sirius. At Johns Hopkins 
University, this famous star has been 
observed with a 9-inch refractor. It 
was originally discovered in 1862 with 
an 18-inch instrument. 

At the March meeting of the Optical 
Society of America, William M. Sinton 
described the use of apodizers that 
greatly attenuate the subsidiary maxima 
in diffraction patterns at the expense of 
somewhat reducing the resolution, as 
previously shown by P. Jacquinot. Sin- 
ton calculated the modified diffraction 
patterns for a few cases of circular 
symmetry, and _ constructed circular 
screens made by the evaporation of 
graded coats of aluminum in a_ high 
vacuum. 

When these screens were tried on the 
g-inch_ refractor, the companion of 
Sirius was observed in spite of its near- 
ness to the brilliant primary star, and 
the contrast of detail in planetary 
images was noticeably increased. 


GOLD MEDALS 


The Henry Draper medal of the Na- 
tional Academy of Sciences has been 
awarded to the late Dr. Bernard Lyot, 
French astronomer who died recently. 
Dr. Lyot was granted this honor in 
recognition of his contributions to solar 
physics, which are described elsewhere 
in this issue. “his medal was established 
in 1883. 

The James Craig Watson medal, es- 
tablished in 1874, was awarded by the 
academy to Dr. Herbert R. Morgan, 
of Yale University, who until his re- 
tirement in 1947 was principal astrono- 
mer at the U. S. Naval Observatory. 
He is noted for his contributions to 
fundamental astronomy, and_ has _ re- 
cently been working on an improved 
catalogue of the best determined star 
positions, under the joint auspices of 
the U. S. Naval Observatory, the Wat- 
son Scientific Computing Laboratory, 
and Yale University Observatory. 
CRATER ELEGANTE 

“Hidden in the environs of Pico del 
Pinacate, one of the wildest parts of 
northern Sonora, Crater Elegante is a 
natural wonder that few people have 
seen.” Thus begins the story by Allan 
O. Kelly, in the May Scientific Monthly, 
of how he went in search of a Mexican 
crater that bears a striking resemblance 
to known meteoritic craters. It was 
first mentioned by Wilson McKenney 
in an article on the Papagos Indians and 
their sacred cave on Pico del Pinacate. 
It is not too surprising that the crater 


By Dorrit HoFrFLeir 





had not been called to the attention of 
meteoriticists earlier, for it is situated in 
a region of volcanic cones. In fact, along 
its periphery one such cone is actually 
cut in half. 

In size, the crater is probably between 
the crater in Ungava, Quebec, and 
Meteor Crater in Arizona. Its diameter 
is about a mile, its depth 600 feet; the 
diameter-depth ratio seems to fit the re- 
lation that has been found for impact 
craters, and not for volcanic. “The im- 
pact apparently cut into some five layers 
of lava flow about 200 feet thick, and 
a sheer cliff of this height exists all 
around the crater. Along the lip of this 
cliff the lava has been remelted to a depth 
of half an inch or more, in places show- 
ing marked flow pattern. No meteorites 
were found during Mr. Kelly’s short 
stay, but the presence of surface meteor- 
ites is no longer considered essential to 
the identification of an impact crater. 


THE HOLE OF THE 200-INCH 


Grifith Observatory in Los Angeles 
is making good educational use of the 
40-inch plug that was taken out of the 
200-inch mirror after the grinding and 
polishing operations. It left the hole 
through which the light passes when the 
giant eye is used as a Cassegrainian re- 
flector. The plug is itself a telescopic 
mirror, of the same focal length as the 
200-inch. It is also as thick as the big 
mirror, 20 inches, and probably repre- 
sents an extreme for ratio of thickness to 
diameter, 1:2. It has the same ribbed 
structure as the big mirror. 








IN THE CURRENT JOURNALS 

TIME AND ITS MEASUREMENT, by 
G. M. Clemence, American Scientist, 
April, 1952. “An ideal measure of time 
possesses two prime characteristics: it 
is accessible, and it is invariable.” 

THE UPPER ATMOSPHERE OF 
EARTH, by Dinsmore Alter, Griffith 
Observer, April, 1952. “... a colloquium, 
held in July of 1950... contained a 
great deal of material of general public 
interest and which can be told in non- 
technical language.” 

THE AWARD OF THE BRUCE 
GOLD MEDAL TO DR. S. CHAN- 
DRASEKHAR, by Otto Struve, Pub- 
lications, Astronomical Society of the 
Pacific, April, 1952. “His scientific work 
has ranged from stellar interiors and 
atmospheres to stellar motions and the 
dynamical properties of clusters and 
galaxies.” 

ELECTRICITY IN SPACE, by Han- 
nes Alfvén, Scientific American, May, 
1952. “The motion of a conducting 
fluid in a magnetic field generates a 
hitherto unknown kind of wave. This 
may be a mighty force of nature which 
causes such phenomena as sunspots and 
cosmic rays.” 








Set up in the museum of the Griffith 
Observatory, the 40-inch illustrates for 
visitors the principles of the reflecting 
telescope. It is mounted on edge, and 
from an observing platform 105 feet 
away an observer sees the image of a 
picture of a rose mounted several feet 
above and nine feet behind him. ‘The 
image formed by the mirror is examined 
through an eyepiece. 


NEW SOUTHERN METEOR 
STREAM 

The association of meteors with 
cometary orbits has endless fascination. 
Whenever a comet orbit passes sufh- 
ciently near the earth, it is worthwhile 
to watch for meteors, though we should 
never be too optimistic. It had been 
predicted that the earth would pass 
within 0.039 astronomical unit of the 
orbit of Comet Pajdusakova (1951a) 
on August 3.68, 1951. If there were 
any associated meteors their radiant 
should be at 21°.3, —38°.8. 

On the night of August 4th, R. A. 
MelIntosh, of the Royal Astronomical 
Society of New Zealand, watched be- 
tween 1:00 and 4:30 NZT and re- 
corded a total of 43 meteors from 
which five radiants were deduced, four 
corresponding to already known south- 
ern showers. ‘The fifth, depending on 
four meteors that gave an exact inter- 
section and three others not far off, 
may well represent Pajdusakovids. The 
radiant is at 21°.0, —36°.0, and the 
computed parabolic orbit agrees well 
enough with the provisional cometary 
orbit. 

Mr. McIntosh’s report, in the BAA 
Journal for March, 1952, says that the 
area in question, because of the nearby 
radiants of known showers, has been 
well observed by New Zealand meteor 
workers, but no radiant had ever been 
noted previously anywhere near this 
new position, a further point in favor 
of the association of last August’s me- 
teors with Comet 1951Ia. 


JAMES C. HICKEY DIES 

James C. Hickey, veteran editor and 
astronomical writer, died in New York 
City on April 3rd, at the age of 75. 
After newspaper work in New England, 
Mr. Hickey had joined the staff of the 
New York Sun in 1909, and was almost 
uninterruptedly associated with that 
paper until his retirement in 1950, at 
the time the Sun merged with the New 
York World-Telegram. He_ wrote 
many editorials for the Sun and the 
New York Times, often on astronomy, 
and conducted his Sun column, “Stars 
of the Week,” for 15 years. His book, 
Introducing the Universe, was published 
in 1951, and was reviewed in the Au- 
gust, 1951, issue of Sky and Telescope. 
He was a long-time member of the 
Amateur Astronomers Association of 
New York. 
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A portion of Mare Foecunditatis, with Messier and W. H. Pickering at the 
center, From a Lick Observatory photograph by J. H. Moore and J. F. Chappell. 


Do We See a Lunar Tunnel? 


py 4. fi. 


NININGER 


American Meteorite Museum 


NYONE WHO HAS critically 
studied photographs of the west- 

ern portion of the moon’s surface 

must have been impressed with the dis- 
tinctive character of that pair of ob- 
jects in Mare Foecunditatis that bear 
the names Messier and W. H. Picker- 
ing. ‘They have been classified as cra- 
ters, but a close inspection leads to the 
conclusion that they are not in the same 
class with those numerous depressions 
to which this name is generally applied. 
Their relationship is not merely one 
of position. ‘he double ray which leads 
off toward the right from W. H. Pick- 
ering is almost perfectly aligned with 
Messier. Moreover, the lip or rim of 
each shows a noticeable extension in this 
same direction. Most important, the 
two objects are located on opposite sides 
of a prominent ridge or anticline that 
traverses Mare Foecunditatis in a gen- 
erally north-south direction. This 
mountainous ridge, which appears to be 
several thousand feet high, shows a 
width of 15 or 20 miles at this point. 
The western edge of Messier reaches 
almost to its base and the eastern ex- 
tension of its rim almost to the top of 
the ridge. ‘The Pickering hole is lim- 
ited to the upper half of the eastern 
ridge slope, but its lip or rim extends 
well toward the base. We cannot be 
sure whether the bases of the proximal 
portions of the rims touch on top of 
the ridge or not; but there is a space of 
two or three miles between their crests. 
If we compare these two holes with 
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craters of the same diameter near by, 
the difference is impressive. ‘The for- 
mer show unmistakable evidence of a 
gigantic force acting from the west. 
One might be tempted to try to ac- 
count for their unusual shape on the 
basis of the peculiar topography of the 
region, but we find that the deformity 
of rims is on the uphill side of one and 
on the downhill side of the other. 

We have here a group of facts that 
suggests the passing of a projectile 
through the upper portion of a moun- 
tainous ridge. Does such an event seem 
to be within the realm of possibility? 
Before answering this question, we 
should consider certain matters relative 
to the probable nature of the moon’s 
surface rock. 

There can be no reasonable doubt 
that meteorites or planetoids of large 
size do from time to time strike both 
the earth and the moon. The mass that 
left the now familiar Arizona scar 
penetrated some 2,000 or 3,000 feet of 
firm sediments, depending on what we 
assume to have been the angle of inci- 


dence. ‘The moon’s surface is known 
to be blanketed by finely divided mate- 
rial, which we may assume to be of low 
specific gravity since the entire satellite 
has been weighed in at about 3.4. On 
this basis we may expect that its sur- 
face material would not be heavier than 
about 2.5 by terrestrial gravitation. 
This, on the moon, would amount to 
about half the weight of water here on 
earth, or intermediate between the ter- 
restrial weight of dry pine sawdust 
and cork dust. 

To what depth the lunar rock has 
been pulverized we cannot know. But 
it has been fairly well demonstrated on 
theoretical grounds by Wylie (Univer- 
sity of Iowa, Contribution No. 7, page 
226) that about 6,000 meteorites per 
year of 10 pounds or larger encounter 
our planet’s atmosphere, which agrees 
with field observations by the writer. 
This would amount to 3,000 such me- 
teorites per square mile in 100 million 
years. Of these, according to the Wylie 
probability curve, about 21 per square 
mile weigh 7,000 pounds or more, and 
there is one weighing 220 tons or more 
for each 70 square miles. Then we may 
add to these one meteorite of 50,000 tons 
or more for each 200,000 square miles, 
an area roughly equivalent to Arizona 
and New Mexico combined. 

It is fair to assume a similar inten- 
sity of lunar bombardment. We may 
also assume much melting and more 
shattering, so that the net result must 
be a very deep mantle of light cindery 
rubble resting on a solid substratum. A 
meteorite moving at 20 to 30 miles per 
second would vaporize such material on 
contact, while that lying just beyond 
the contacted layer would melt and cool 
quickly, forming a glazed cylinder like 
the fulgerite left by a lightning dis- 
charge passing through sand. 

If we assume a meteorite of large 
size traveling in an orbit nearly paral- 
lel to the moon’s surface at its point of 
incidence, entering to form Messier on 
the ascending slope of what we may 
call Tunnel Ridge, it would contact 
and ricochet from the solid submantle 
at point X in the diagram, burning its 
way through the mantle again and 
emerging to form the Pickering hole. 

Upon entering, it would splash a 
great amount of lunite forward, and less 
laterally, forming the extension of 
Messier’s rim that is easily seen, point- 
ing toward the crest of the ridge; and 





A sketch by the author 
to show a possible cross- 
section through the 
Messier and W. H. 
Pickering formations, 
and the hypothetical 
course of a meteorite 
through “Tunnel 
Ridge.” 
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its emergence would pile out a corre- 
sponding lopsided ring or collar on the 
eastern slope of Pickering. But it would 
also push a great wad of compressed 
lunite in front of it. The inertia of this 
wad would resist the pressure from be- 
hind, its vaporization and melting 
causing it to be shed along the meteor- 
ite’s course, forming the strange double 
ray that extends out from the eastern 
rim of Pickering. 

We shall not attempt to estimate the 


diameter of the meteorite which we be- 
lieve formed the tunnel whose ends have 
been named Messier and W. H. Picker- 
ing, but we may assume that it was 
only a small fraction of the diameter 
of the proposed tunnel. 

If and when the first explorers to the 
moon have succeeded in landing there, 
perhaps they will find already prepared 
for them a shelter from small meteor- 
ites and, more important, from flying 
lunite slivers. 





TERMINOLOGY TALKS-!: Hucu Pruett 


Mass-Luminosity Diagram 


It has been found that in general the 
more massive a star, the greater is its 
intrinsic luminosity. Some time ago, 
Eddington developed the theory of the 
relation between mass and absolute mag- 
nitude, although it is now known that 
the white dwarfs and possibly many 
other stars are exceptions to this rule. 
Usually, the mass-luminosity law is rep- 
resented by a graph like that shown 
here. From this mass-luminosity dia- 
gram, when either of these important 
characteristics of an ordinary star is 
known the other may be determined by 
inspection. 

For those who are not familiar with 
the method of plotting in the diagram, 
the following explanation may help: 
Suppose we know that the absolute mag- 
nitude of the sun is +4.8. Along the 
left side of the diagram, find the approx- 
imate location of this figure — between 
the marks for magnitudes 4 and 6. 
Trace horizontally from this point until 
the heavy curve is reached. ‘There is 
a triangle labeled for the sun. Now, 
trace directly downward to the lower 
edge of the diagram and encounter the 
number 0.0, which is the logarithm of 
the mass. The number whose logarithm 
is 0.0 is 1.0. Therefore, the mass of the 
sun is 1.0, that is, it has been used as 
the unit for expressing the masses of 





the other stars in the diagram — their 
masses are plotted in terms of the sun’s 
mass as 1.0, At the top of the diagram 
are shown the actual masses involved. 
On the right side are the actual lumi- 
nosities involved, again in terms of the 
sun’s magnitude, assumed as 5.0. 

The range of stellar masses is seen 
to be very small, from about 1/6 to 
about 25 times the sun’s mass for the 
stars plotted here. It is believed that 
perhaps 100 is the upper limit for a 
stellar mass, and some observed masses 
of this order are subject to serious doubt. 

The luminosities, on the other hand, 
have a tremendous range, and extreme 
limits for all stars but novae might be 
set at between one millionth and a mil- 
lion times the brightness of the sun. 
The magnitudes plotted in the mass- 
luminosity curve are bolometric, which 
include the stellar radiation in all wave 
lengths, not just in the visible region 
of the spectrum. 

In the recent McGraw-Hill book, 
Astrophysics, which he edited, Dr. J. A. 
Hynek, of Ohio State University, points 
out in the chapter on spectroscopic bi- 
naries that these stars furnish examples 
of a number of serious deviations from 
the mass-luminosity law. He states, 
“The mass-luminosity law may prove to 
be a specific property of main-sequence 
stars, only partially applicable to the 
giant and subgiant stars.” 
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AGASSIZ STATION 

The observing station of Harvard 
College Observatory located at Har- 
vard, Mass., and known since its incep- 
tion in 1932 as the Oak Ridge station, 


has recently been redesignated the 
Agassiz station. ‘The renaming is in 
honor and recognition of the late 


George R. Agassiz, whose support of 
Harvard astronomy had been continu- 
ous for a long period. 

During this summer, in addition to 
the observing staff that commutes from 
Cambridge, there will be approximately 
10 graduate and undergraduate students 
in residence at the Agassiz station. A 
limited number of guest observers are 
also being invited. 

Associate Director Bart J. Bok will 
be in charge of the summer’s program, 
which will include a special informal 
seminar on the structure of the Milky 
Way. He will be assisted in the lec- 
tures by Harvard graduate students. 
Qualified visitors are invited to attend 
the seminar, which will meet in Cam- 
bridge at 3:30 p.m. on Tuesdays and 
Thursdays, beginning July 8th. 


INSTITUTE OF NAVIGATION 
MEETING 


The eighth annual meeting of the 
Institute of Navigation will be held at 
the Sir Francis Drake Hotel in San 
Francisco, June 26-28. Details of the 
program may be obtained from the so- 
ciety headquarters at the University of 
California, Los Angeles 24, Calif. 





BERNARD LYOT 
(Continued from page 186) 


detect the solar corona regularly at sea 
level. The device is an important one 
and, although not in general use, will 
probably have many applications to co- 
ronagraphic work at high altitudes. For, 
if it improves the sensitivity of detection 
to the point where the corona can be ob- 
served in a slightly hazy sky at low alti- 
tudes, it is equally true that this extra 
sensitivity will be helpful for the study 
of coronal details in the best of observ- 
ing conditions. 

Dr. Lyot participated in the observa- 
tions of the recent solar eclipse of Feb- 
ruary 25, 1952, from Khartoum, Anglo- 
Egyptian Sudan. Indefatigable as ever, 
Lyot continued his work on important 
solar programs until his health finally 
gave way. It was in Cairo, returning 
from the eclipse, that his death occurred. 

Although Lyot was deeply devoted to 
the pursuit of pure science, he was none- 
theless ready on every occasion to en- 
joy life to its fullest. To his colleagues 
he was ever generous with help and 
constructive criticism. He and his work 
were an inspiration, not only to astron- 
omy, but to science the world over. 

DonaLp H. MENZEL 
Harvard College Observatory 


June, 1952, SKY AND TELESCOPE 193 











4 | Fl i 


SE 
' 














The antenna from which the 
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moon message Originated, Engraving, courtesy Collins Radio Company. 


VIA THE MOON 


INCE 


radar 


JANUARY, 1946, when 
echoes were first obtained 
from the moon by U. S. Army 
Signal Corps scientists at the Evans 
Signal Laboratory, Belmar, N. J., it has 
been known that the moon may someday 
furnish a celestial sounding board for 
the consistent transmittal of radio mes- 
sages between distant parts of the earth. 
Now, in a co-operative experiment, a 
message has actually been sent to the 
moon from Cedar Rapids, Iowa, and 
clearly received at Sterling, Va., 775 
miles from the transmitter. 
Those participating in the experiment 
P. G. Sulzer, G. F. Montgomery, 


were 
and Ross Bateman, of the National 
Bureau of Standards’ Central Radio 
Propagation Laboratory, and I. H. 


Gerks, of the Collins Radio Company. 
Their work is described in Collins Sig- 
nal, Winter 1952 issue, in the March 
Proceedings of the Institute of Radio 
Engineers (40, 3, 361), and in a news 
release from the National Bureau of 
Standards. The original “Project 
Diana” is described in Sky and Tele- 
scope for April, 1946. 

A 70-foot tapered wave guide an- 
tenna, erected at the Collins Aeronauti- 
cal Laboratory, “funneled” the radio 
signals to the moon. Its aperture, as 
seen in the photograph, was about 20 
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by 24 feet. Except for an aluminum 
section about 10 feet long near the 
throat, this horn consisted of “chicken 
wire’ with one-inch hexagonal mesh 
supported from telephone poles. ‘The 
calculated gain was not realized, prob- 
ably because of leakage through the 
walls resulting from poor conductivity. 
The axis of the horn was tilted about 
seven degrees above the horizontal to 
avoid earth reflection and to reduce at- 
mospheric refraction. 

Inasmuch as this transmitting an- 
tenna was fixed in direction, there were 
only certain times each month when the 
rising moon would pass through the 
beam of radio energy, which passage in 
each case lasted for approximately one- 
half hour. On October 28 and Novem- 
ber 8, 1951, the first successful moon 
relays were accomplished, as on those 
dates the moon’s declination was correct 
for the orientation of the transmitting 
antenna. 

At Sterling, Va., the receiving an- 
tenna was a 31-foot parabolic ‘‘dish” 
that could be adjusted in altitude and 
azimuth to procure maximum signal 
strength. During the experiments, this 
antenna position was directly toward the 
moon. Reflection of the signals ap- 
parently began as soon as the leading 
edge of the lunar disk entered the Col- 


lins radio beam. As the moon continued 
to move across the beam the received 
signal strength at Sterling increased, 
reaching its highest value about 10 min- 
utes after the initial contact. It was 
then that the operators in Cedar Rapids, 
on November 8th, slowly hand-keyed 
the message in Morse code, “What hath 
God wrought!” originally used by 
Samuel Morse on May 24, 1844, over 
his new telegraph line from Washington 
to Baltimore. 

The intensity remained at the maxi- 
mum level fer another 10 minutes and 
then began to decrease as the moon 
passed out of the radio beam. ‘The 
greatest signal received was about one 
millionth as strong as that arriving at 
most commercial television receivers. 
The transmitter output power was 20 
kilowatts, and the theoretical received 
power 7.25 x 107)? watts, an attenu- 
ation over the round trip of half a mil- 
lion miles of about 250 billion billion 
times! The amount of energy received 
from the moon was thus almost infini- 
tesimal compared with the original 
power output. 

The radio signal was in the ultra- 
high-frequency band, at 418 megacycles, 
continuous wave, modulated by shifting 
the frequency about 15_ kilocycles. 
Project Diana in 1946 used 110 mega- 
cycles, and in 1950 an Australian group 
obtained moon echoes using 20-mega- 
cycle equipment and techniques normally 
employed for the London-Australia 
short-wave broadcast service. The Col- 
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A pictorial representa- 
tion of the lunar reflec- 
tion experiment con- 
ducted by the National 
Bureau of Standards 
and the Collins Radio 
Company. By way of 
the moon, the message 
required about 214 sec- 
onds to traverse 775 
miles between its origin 
and its receiving point 
near Washington, D.C. 
National Bureau of i ae 
Standards drawing. egphe 
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CEDAR RAPIDS IOWA 


lins-NBS experiment was the first to 
use ultra-high frequency for this pur- 
pose. 

During the November 8th experi- 
ment, the transmitted signal was inter- 
rupted periodically on a prearranged 
time schedule, and a transmission delay 
time of about 2.5 seconds was measured 
aurally at the receiver. “This measure- 
ment checks with the theoretical delay. 
The coded message was repeated several 
times. It was possible to copy all of 
the message by ear from a tape record- 
ing made at the receiver during the 
message interval. 

The transmitting equipment was 
made up of an experimental Resnatron 
amplifier driven through a multiplier 


chain from a crystal oscillator. The 
Resnatron tube, whose development was 
pioneered by Collins Radio, originated 
at the University of California. It is 
probably the only type of tube which 
can be used at ultra-high frequencies to 
provide the necessary amount of power 
on a continuous basis. Other tubes 
could provide sufficient power only on 
a pulse basis (in short bursts). Cooled 
by a liquid system, the Resnatron dissi- 
pates the large amount of heat built up 
by the high power output. Without 
such a coolant, the average pulse tube 
has a very low power level. 

The NBS-Collins radio experiment 
thus provides additional information 
confirming the possibility that the moon 


The parabolic antenna at Sterling, Va., where the message was received after 
its reflection from the moon. 





National Bureau of Standards photograph. 












































































































































can be used as a reflector for short- 
wave radio transmission during those 
times that it would be above the horizon 


for sender and receiver alike. Such 
transmissions should theoretically be 
free from interruption. Present long- 
range communications are subject to the 
vagaries of the ionosphere, which is used 
as the reflector to transmit ordinary 
short waves beyond the horizon. Often 
during ionospheric storms certain short- 
wave communication ceases entirely. 
Ultra-high-frequency waves are subject 
to line-of-sight propagation limitations, 
but because they pass through the iono- 
sphere they can be reflected from the 
moon to reach stations far beyond the 
sender’s horizon. The moon would not 
have to be optically visible, as clouds or 
other meteorological conditions would 
not affect the radio beams seriously. 

As the moon rises, the rotation of the 
earth carries us toward it rapidly, and 
a Doppler shift of about 1,000 cycles 
per second would be expected in the re- 
flected radio signal. Since the receiver 
was remote from the transmitter, and 
since measurements of absolute fre- 
quency in these tests were not sufficiently 
refined, this Doppler shift could not be 
reliably identified. The receiver band- 
width was one kilocycle, or equal to the 
possible Doppler shift. 

Future studies of this kind may re- 
veal facts about the nature of the moon’s 
surface that we do not know at present. 
As had been found in earlier experi- 
ments, the signal was subject to severe 
fading, varying from the noise level of 
the apparatus to as high as 10 decibels 
above the noise. It is possible that these 
strong fluctuations were caused by inter- 
ference among waves reflected from dis- 
crete lunar areas. ‘The moon is neither 
a specular nor a diffuse reflector in this 
range of wave lengths. The received 
signal may thus represent the resultant 
of a large but finite number of wavelets 
reflected from favorably disposed areas 
on the moon. Apparatus must be de- 
veloped that can track the moon at both 
sending and receiving stations through- 
out its passage across the sky before 
problems of this kind can be studied 
thoroughly. 
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Amateur Astronomers 


DALLAS CONVENTION OF THE ASTRONOMICAL LEAGUE 


cCDONALD OBSERVATORY, 
of the University of Texas, which 
houses the third largest telescope in the 
world, the 82-inch reflector, may be 
visited by delegates to the sixth general 
convention of the Astronomical League 
at Dallas, July 3-6, 1952. The 500- 
mile trip to the Davis Mountains in the 
western part of ‘Texas is planned to be- 
gin after the close of the convention, 
which will adjourn Sunday afternoon. 
Air-conditioned 37-passenger buses 
can be secured for the round trip at a 
cost of $14.45 per person, less than 1% 
cents a mile. For an additional $4.00 
per person, the buses can return by way 
of the famous Carlsbad Caverns of New 
Mexico. At these prices each bus would 
have to carry the full 37 persons; fewer 
passengers would increase the cost per 
person. Meals and lodging expenses are 
the responsibility of the individuals. 
This tour to McDonald is for reg- 
istered convention delegates only, and 
admission to the observatory will be by 
convention badge. Anyone preferring 
to drive his own car may do so. Arrange- 
ments for the trip must be made at the 
registration desk during the convention, 
but advance notice of your intentions 
would be appreciated by the convention 
manager. 


Papers. Papers to be presented at 
the convention are welcome, but infor- 
mation about the subject matter and 
time required for presentation should be 
forwarded at once to the program chair- 
man, James H. Karle, 10925 S. W. 49 
Ave., Portland 19, Ore. 

Accommodations and _ Registration. 
Dormitory lodging at Southern Metho- 
dist University will be $2.00 per night. 
Advance reservations should be accom- 
panied by $5.00 to cover cost of registra- 
tion and two nights’ lodging, and should 
be sent to the convention treasurer, Wes- 
ley Gilliland, 3824 Cedar Springs Ave., 
Dallas 4, Tex. 

Advance Registration. By April 21st, 
the following persons had registered, 
from 13 states and the District of Co- 
lumbia: 

District oF CotumsBiA: Mabel Sterns. KEn- 
Twcky: Louisville, Mr. and Mrs. Jesse L. 
Ralph. 

Marytanp: Silver Spring, Grace C. Scholz, 
Mr. and Mrs. G. R. Wright. MAssACHUSETTS: 
Longmeadow, R. R. LaPelle. Mississippi: 
Vicksburg, Mrs. A. M. Bonelli. Mussourt: St. 
Joseph, Jesse Moore. 

New Mexico: Las Cruces, Walter Haas. 
New York: New York, Harry Ross. 

OxtAHomMA: Oklahoma City, R. W. Wilker- 
son. Orecon: Portland, James H. Karle. 
Salem, Carl P. Richards. 

PennsyLvANia: Baden, Mr. and Mrs. R. T. 
LuCaric and Brent. SourH Caro.ina: Sum- 
ter, Earl Witherspoon. 
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Texas: Dallas, E. M. Brewer, Barry Cohen, 
Ted Gangl, Wesley Gilliland, June Hord, Mr. 
and Mrs. John Hulme, Vincent A. Lowenberg, 
Miss Ollie Martin, Dr. and Mrs. Arch McNeill, 
Elizabeth Miller, J. O. Newbury, Mrs. Alice 
G. Peek, Harrison Sarrafian, Hugh Sims, 
Richard Vawter. Ft. Worth, Miss Charlie 
Noble, Dr. and Mrs. Herman Sehested, John 
and Howard Sehested. Freeport, S. H. Penny, 
Jr. Jasper, T. A. Stiles. Port Arthur, Mr. and 
Mrs. Gerrit Van den Berg. 

Wisconsin: Milwaukee, Mr. and Mrs. Roy 
L. Dodd. 


Program. ‘The tentative program for 
the convention is printed below, includ- 
ing some of the papers scheduled for 
presentation. Mr. Karle, chairman, and 
Carl P. Richards, Miss Charlie M. 
Noble, and Gerrit Van den Berg are on 
the program committee. 


Exhibit. Information regarding ex- 


Central standard time 





hibits must be forwarded to the exhibit 
chairman, Dr. Herman C. Sehested, 
3223 Westcliff Road West, Ft. Worth, 
Tex., not later than June 15th. Give 
the nature of the exhibit, the amount of 
space required, and whether floor, wall, 
or table space. Exhibits, if sent, should 
be addressed to Dr. Frank C. McDon- 
ald, Fondren Science Building, Southern 
Methodist University, Dallas, Tex. 


This sixth general convention of the 
Astronomical League should afford op- 
portunity for many amateur astronomers 
in the southern and central parts of the 
country to participate. Any interested 
persons are welcome — you need not be 
a member of the league or one of its 
affliated organizations. Previous con- 
ventions have been held in Philadelphia, 
1947; Milwaukee, 1948; Cleveland, 
1949; Wellesley, Mass., 1950; Chapel 
Hill, N. C., 1951. 

E. M. Brewer, convention mgr. 
5218 Morningside Ave. 
Dallas 6, Tex. 


HEADQUARTERS, Fondren Science Building, SMU 


Thursday, July 3, 1952 


Setting up of exhibits. 


Star party, Ownby Stadium, SMU. 


Friday, July 4, 1952 
Student choir, SMU, patriotic songs. 


3:00 p.m. Registration. 

4:30 to 6:00 p.m. Informal reception. 
8:00 p.m. 

9:00 a.m. Viewing exhibits. 
10:00 a.m. 


10:10 a.m. to 12:00 


Opening convention session. 


Welcome address, Dean Hosford, SMU. 


Roll call of societies. Presi- 


dent G. R. Wright, presiding. 


1:30 to 3:30 p.m. 


struments.” 


Session for papers, activities sections. R. R. LaPelle, “As- 
trohomical League Programs for 1953.” 
C. H. LeRoy, 


RB. Cox. “ln 


“Group Projects.” R. R. 


LaPelle, “The New Baker Refractor.” 


3:40 to 5:30 p.m. 


Junior session. 


C. E. Johnson, “Junior Activities of the 


League.” J. Sehested, “A Recent Meteorite Hunt in Okla- 
homa.” K. Gross, “Juniors Travel to the Eyes of the Uni- 


verse.” 


G. and D. Husa, “Activities of a Junior Astron- 


omer.” C. Dunn, “How I Started Out to Be a Junior As- 


tronomer.” 
7:30 to 9:00 p.m. . 
9:00 to 11:00 p.m. 


9:30 to 11:30 a.m. 


Panel of experts. 
Council meeting. Regional meeting. 


Planetary session. 


Saturday, July 5, 1952 
W. H. Haas, “Some Long-enduring 


Features of Jupiter.’ C. H. Gamble, “Our Day Star, the 
Sun.” J. M. Hulme, “On the Concept of Nothingness.” 


11:30 a.m. 
1:30 to 3:30 p.m. 


Group photograph. 
Session on meteorites and stellar subjects. O. E. Monnig, 


“Amateur Opportunities for Meteorite Searches.” A. W. 
Mount, “Identifying Iron Meteorites by the Nickel Test.” 
J. H. Karle, “The Lost Port Orford Meteorite.” Dr. F. C. 
McDonald, SMU, “Nuclear Energy.” 


3:40 to 6:00 p.m. 
6:30 p.m. 


Business meeting. 
Convention banquet, Student Union Building, SMU. Pres- 


entation of Astronomical League Award. Address, Dr. W. 
P. Bidelman, Yerkes and McDonald Observatories, ‘‘Pecul- 
iar Stellar Spectra—Their Importance in the Study of 
Stellar Evolution.” 


9:00 p.m. 


9:00 to 10:00 a.m. 


Council meeting. Observing. 


Sunday, July 6, 1952 


Session for papers. The balance of the morning is free for 


church attendance. 


2:00 to 4:00 p.m. 


Late afternoon. 
at San Angelo. 


Informal session. 


Leave for McDonald Observatory. Probable overnight stop 
Monday evening at McDonald Observatory. 

















THE CAMPBELL OBSERVATORY 


N THE STATE of Puebla, Mexico, 

where the National Astrophysical 
Observatory at Tonanzintla is located, 
there are many aficionados de astrono- 
mia. Most famous of these is Sr. 
Domingo Taboada, vice-president of the 
Mexican Astronomical Society, whose 
observatory in the city of Puebla has 
recently been expanded and dedicated to 
the memory of the late Leon Campbell, 
honorary recorder of the American As- 
sociation of Variable Star Observers. 

Much of the charm of Sr. Taboada’s 
observatory is revealed in the accom- 
panying photograph of the exterior of 
the buildings. The door at the left 
bears the label “Observatorio Leon 
Campbell,” and beneath the new 
duraluminum dome is housed a 6-inch 
refracting telescope made by Warner 
and Swasey Company, East Cleveland, 
Ohio. The new telescope is equipped 
with large setting circles and a driving 
clock, as may be seen in the lower pic- 
ture. <A special feature of the observa- 
tory interior is an elevator that enables 
the observer to work conveniently re- 
gardless of the altitude to which the 
instrument is pointed. 





The refractor pictured below is housed in the dome at the left. 


At the right in the exterior view is 
seen the dome of Sr. Taboada’s original 
observatory, which adjoins his home. 
There he has made more than 4,000 





NORTHWEST CONVENTION 


The Northwest regional convention of 
the Astronomical League will be held on 
June 20-22 at the Oregon Journal Building 
in Portland (a change from the place an- 
nounced in the April issue). Meetings 
will be in the auditorium, and there will 
be ample space for exhibits on the bal- 
cony. 

Registration begins at noon on Friday, 
the 20th, followed by a session from 2 
until 4 o’clock, stressing particularly tele- 
scope making and mirror grinding. At 
6:30 p.m., there will be picnic dinner at 
the home of Mr. and Mrs. H. P. Haggart 
in Oregon City, with evening observing 
through Mr. Haggart’s new 20-inch re- 
flector. Portable telescopes should be 
brought also. 

On Saturday morning and afternoon are 
scheduled additional sessions, with papers, 
followed by an evening banquet. On Sun- 
day, guests will be entertained with trips 
either up the Columbia River Highway or 
to Mt. Hood. 

Cc. A. WOOD 

Chairman, Northwest Region 
4358 N. E. Glisan St. 
Portland 13, Ore. 





NORTH CENTRAL CONVENTION 


On Saturday, June 7th, the North Cen- 
tral region of the Astronomical League 
will meet in Milwaukee, Wis., at the Mil- 
waukee County Historical Society Ex- 
hibits Building, overlooking Lake Michi- 
gan at 2246 N. Terrace Ave. The Mil- 
waukee Astronomical Society is the host 
organization. 

There will be papers from 9:30 a.m. 
until noon, and lunch at the Ivanhoe Tea 
Room. Additional papers and election of 
officers at the afternoon session will be 


followed by tea at 3:30 p.m. The conven- 
tion dinner is scheduled for the Medford 
Hotel. The evening will be devoted to 
observing at the Milwaukee Astronomical 
Society Observatory. 





THIS MONTH’S MEETINGS 


Cambridge, Mass.: Bond Astronomical 
Club, Amateur Telescope Makers of Bos- 
ton. June 14, 6:00 p.m., joint picnic sup- 
per at Harvard Observatory’s Agassiz 
station (Oak Ridge), followed by observ- 
ing. 

Dallas, Tex.: Texas Astronomical So- 
ciety. June 23, 8 p.m., field meet at Dr. 
Arch McNeill’s “Log Cabin,” 7814 Forney 
Road. 

Geneva, IIl.: Fox Valley Astronomical 
Society. June 15, annual picnic, Aurora 
College, Aurora, Ill. 5 p.m., A. V. Shatzel, 
Adler Planetarium, ‘“Earth’s Nearest 
Neighbor— The Moon”; 6:30, picnic 
luncheon; 9:00, observing. 

Indianapolis, Ind.: Indiana Astronomi- 
cal Society. June 1, 8 p.m., summer ob- 
servation meeting, Link Observatory, 
Brooklyn, Ind. Dr. Goethe Link, ‘“Sat- 
urn.” 

Lorain, Ohio: Black River Astronomi- 
cal Society, Lorain-Elyria, 8 p.m., Lorain 
YMCA. June 10, H. M. Valentine, “Tele- 
scope Mounting Design.” 

Los Angeles, Calif.: Los Angeles As- 
tronomical Society, 7:45 p.m., Griffith Ob- 
servatory. June 9, Monday, Thomas R. 
Cave, Jr., “Mars, in the Current Opposi- 
tion.” 

Madison, Wis.: Madison Astronomical 
Society. June 11, annual picnic. 

Pittsburgh, Pa.: Amateur Astronomers 
Association, 8 p.m., Allegheny Observa- 
tory, Riverview Park. June 13, regular 
meeting. 





variable star observations since 1945, 
using a Zeiss refractor of 110 milli- 
meters aperture. Adjacent to and con- 
necting with the Campbell Observatory 
is a beautiful museum in which Sr. 
Taboada has one of the finest collections 
of ancient and modern cabinet (grand- 
father) clocks in America. 

Visitors from the United States who 
took part in the dedication ceremonies 
for the Leon Campbell Observatory last 
September were Dr. Harlow Shapley, 
director of Harvard College Observa- 
tory, and Watson Davis, director of Sci- 
ence Service, Washington, D.C. ‘They 
were in Mexico to attend the celebra- 
tion of the 400th anniversary of the 
founding of the National University of 
Mexico (Sky and Telescope, November, 
1951, page 10). 
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GEOLOGY APPLIED TO 
SELENOLOGY 
By J. E. SPURR 


“This is the first time that lunar features have | 
been studied carefully by one trained and ex- 
perienced in modern structural and igneous 
geology.” — Journal of Geology. 
Vols. I and II combined, FEATURES OF 
THE Moon, 1945, 430 pp., 95 text 
BMMON c\.5:6% si bai ss sic 0enasvnaen $ 5.00 
Vol. III, Lunar Catastropuic Histo- 
RY, 1948, 253 pp., 47 text figures ..$ 4.00 
Vol. IV, THE SHRUNKEN Moon, 1949, 
207 pp., 36 text figures .......... $ 4 
LIMUBTSOL « csa0<5sasece wanes ssi $12.00 


ROBERT A. SPURR 
Box 413, College Park, Maryland 











The 7ist... 


Spit? Planetarium 


is being installed at 
THE CLEVELAND MUSEUM 
OF NATURAL HISTORY 
Cleveland, Ohio 


SPITZ LABORATORIES, INC. 
5813 Woodland Avenue 
Philadelphia 43, Pa. 








Announcing... 


Sky Sets--! 


A set of 24 pictures of solar sys- 
tem and galactic objects, each 
81/, by 1134 inches printed on 
heavy paper, with a pleasing 
white border, and suitable for 
study or framing. A separate 
sheet of captions is included, 
which may be cut apart so each 
caption can be mounted with 
its picture. 

The most representative and the best 
of the “Sky and Telescope” back 
covers of the past 10 years have 


been selected for inclusion in the 
Sky Sets. 


Order now and be one of the 
first to own this handsome 
set of astronomical prints. 


The set, mailed in a heavy tube, 
postpaid, $3.50 


Sky Publishing Corporation 


Harvard Observatory, Cambridge 38, Mass. 
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L’ASTROLOGIE 


Paul Couderc. Presses Universitaires de 
France, 108 Blvd. Saint-Germain, Paris 
Vie, 1951. 127 pages, paper bound. No 
price given. 

S NUMBER 508 of the collection, 

“Que sais-je?” published by the 
French University Press, Paul Couderc, 
astronomer of the Paris Observatory, de- 
votes a 127-page brochure in French to 
the subject of astrology. 

Professional astronomers rarely have 
the curiosity or the leisure to get acquaint- 
ed with the technicalities of a superstition 
which has flourished since early history 
and has not yet been eradicated in our so- 
called enlightened epoch. There is a 
very extensive literature about astrology 
in all languages, but which scientist 
would want to waste his time in getting 
acquainted with this absurd pseudoscience, 
its hollow formulae, and its arbitrary in- 
terpretations? It is, however, not enough 
to dismiss the subject with a shrug of the 
shoulders, when one bears in mind what 
widespread influence astrology still exerts. 
Dr. Coudere has taken upon himself to 
present the subject in a clear, concise way, 
explaining its terminology and its ap- 
parent scientific front. 

The first chapter reminds us of the as- 
tronomical preliminaries which enable the 
general reader to understand the phenom- 
ena involved, especially the ascendant and 
descendant rising and setting points of 
the ecliptic, around which center the as- 
trological predictions, also the seasonal 
changes of the zodiac. The zodiac was 
divided into 12 signs, each occupied by a 
constellation (mostly animals) drawn up 
at the time of Hipparchus in the 2nd cen- 
tury B.C. Precession since that time has 
moved the signs fully a constellation 
ahead, so that the vernal point, which 
stood at the origin of Aries in 130 B.C., is 
now in Pisces. Ignoring that phenom- 
enon, astrologers still attribute the same 
virtues to the signs of the zodiac even 
though the corresponding animal config- 
urations are increasingly outside of those 
signs. 

In the most remote times, astrology was 
cultivated only in the entourage of sover- 
eigns, predicting national events, war or 
peace, famines and epidemics. With the 
Greeks astrology became more personal; 
it had then to do with the birth horoscope 
which predicts from astronomical config- 
urations the course of life from birth to 
death. More recently we see the develop- 
ment of the horary astrology, which tells 
by the stars the best decision to take in 
moments of perplexity, or the chances of 
success of some enterprise. 

There are large discrepancies in the 
interpretation of the astronomical signs by 
different astrologers, but all go back to 
Ptolemy’s Tetrabiblos, of the 2nd century 
of our era. We find there that the planets 
are cold or hot, dry or wet, masculine or 
feminine, beneficial or malefic, that the 
zodiacal signs have a special influence on 
some parts of the human body, that some 
configurations of sun, moon, and planets 
are favorable or detrimental and even that 
some of the fixed stars have individual 
influences. 


'W BOOKS AND THE SKY 


All these “factors” have to be considered 
and weighted, leading to the most arbi- 
trary interpretations. The author exposes 
the fallacy of the latter: From the fact 
that the sun maintains life on earth, does 
it follow that it influences your romantic 


interests? To be sure, the moon affects 
the tides, but does that give her the power 
to select the winning number? Mars has 
a reddish color, but does that mean that 
its rays cause conflicts and war? Jupiter is 
a beautifully shining planet, but why 
would its presence at birth guarantee suc- 
cess in life or make you jovial? Reference 
is made to a number of impartial inquiries 
in various countries about the validity of 
the predictions of astrologers, always 
leading to the conclusion that the alleged 
influences are not verified. 

In his last chapter, the author deals 
with the saddest aspect of astrology, its 
continued vogue at the present time and 
its hold on the ignorant public, which is 
being duped by millions of dollars a year 
even in the most enlightened countries. 
Among its addicts are found not only 
young romantics or eccentric adults, but 
many artists and businessmen. Holly- 
wood and Wall Street are astrological 
paradises. Instead of facing life’s prob- 
lems rationally, the victims of astrology 
give up their free will, and revert to 
sterile fatalism in opposition to all modern 
efforts in education. 

The author is to be congratulated on 
his courage in taking up the challenge. To 
fight superstition and obscurantism is a 
thankless job. His most lucid presenta- 
tion goes a long way to expose the fallacies 
of the astrologers. 

G. VAN BIESBROECK 
Yerkes Observatory 





ECLIPSES OF THE SUN 


S. A. Mitchell. Columbia University Press, 
New York, 5th edition, 1951. 445 pages. 
$6.50. 


R. S. A. MITCHELL, who has par- 

ticipated in 10 expeditions to observe 
solar eclipses in many parts of the world, 
can safely claim to be the most eclipsed 
individual in history. His career has been 
notable for his extraordinary success in 
obtaining high-quality photographs of the 
flash spectrum, and for his perseverance 
in the arduous work of their interpreta- 
tion. In recognition of his important con- 
tributions in this field, he was appointed 
president of the Commission on Eclipses 
of the Sun of the International Astronomi- 
cal Union, and served in that capacity 
from 1935 to 1948. 

It is no surprise, therefore, that the fifth 
edition of his Eclipses of the Sun, sus- 
taining the high standard set by the earlier 
editions, is a most entertaining and in- 
formative introduction to the problems of 
eclipse observation and the related prob- 
lems of the solar atmosphere. The author 
has succeeded in writing a book that will 
appeal both to the beginner in astronomy 
and to the more advanced student. Its 
value is greatly enhanced by the inclusion 
of numerous references to original papers 
from which much of the material came. 

Although the present volume is quite 








- 
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recognizably the child of previous editions, 
the text has been drastically revised. Much 
of the less serious material having to do 
with the details of eclipse expeditions has 
been eliminated to make room for a more 
extensive discussion of the physics of the 
solar atmosphere and the great advances 
made in the 15 years since the fourth 
edition appeared. Regrettably, some of the 
best of the illustrations, including the 
paintings of Howard Russell Butler, have 
also been eliminated. However, those re- 
maining are still numerous, and suffice to 
illustrate the text. 

The material covered falls naturally un- 
der four headings, although the text is 
not explicitly divided. First comes an in- 
teresting account of the ancient beginnings 
of astronomy and early references to solar 
eclipses which have been useful in estab- 
lishing fixed dates in pre-Christian history. 

This is followed by two chapters on 
the principles of eclipse prediction. Ap- 
proximate methods are described in suffi- 
cient detail to permit the amateur to pre- 
dict both solar and lunar eclipses far into 
the future if he is of arithmetical turn of 
mind. 

Then comes a description of eclipse ex- 
peditions and modern eclipse observations, 
which really began in 1842. The author 
gives a lively description of the contro- 
versies over the origin of the corona and 
prominences — were they appendages of 
the sun or the moon, or merely optical 
illusions? In the chapters on the eclipses 
since 1900, he includes accounts of his 
personal experiences as an observer of 
the flash spectrum. As a_ one-eclipse 
(1952) observer of the flash spectrum, with 
vivid and recent memories of the diffi- 
culties of setting up complicated spectro- 
graphs in the field, I am sorry that Dr. 
Mitchell did not have room for a more 
detailed description of the equipment and 
procedure of adjustment on at least one 
of his expeditions. However, I am well 
aware that such a description would have 
required a prodigal use of space which 
could perhaps be put to better use on 
topics of more general interest. 

The remainder of the book (more than 
half) is devoted to the more technical as- 
pects of eclipse research. I am pleased 
to find that Dr. Mitchell recognizes the 
essential unity of the whole subject of 





NEW BOOKS RECEIVED 


Out or tHE Sky, H. H. Nininger, 1952, Uni- 
versity of Denver Press. 336 pages. $5.00. 
Subtitled “An Introduction to Meteoritics,” 
the book includes a comprehensive discussion 
of meteorites and meteoritic phenomena for 
the layman and the student. Fifty additional 
pages of photographs illustrate the text. 


A PutLosopHicaAL Essay ON PROBABILITIES, 
Pierre Simon, Marquis de Laplace, 1951, 
Dover. 196 pages. $1.25 paper bound. 

In addition to a mass of technical writing 
in mathematics, Laplace (1749-1827) pub- 
lished popular works, including the present 
reprint. His attempt to “excite” his colleagues 
into examining this branch of mathematics 
was realized; the “theory of probability is in- 
dispensable today in both pure and applied 
science.” Laplace’s essay reduces even ele- 
mentary mathematics to a minimum, and yet 
acquaints the reader with the concepts and 
uses of probability. “Application of the Cal- 
culus of Probabilities’ to a wide range of 
subjects is considered in Part II of the book. 


solar physics, and the necessity of a 
broad view of the whole for a real under- 
standing of any part. He carefully pro- 
vides a background with chapters on the 
principles of spectroscopy and the origin 
of atomic spectra. He discusses at length 
the various methods that have been used 
for observing the flash spectrum, and the 
interpretation of spectrograms in terms of 
line intensities and the heights to which 
the emitting atoms extend in the chromo- 
sphere. All this serves as the basis for a 
fairly detailed description of the modern 
theories of the solar atmosphere and the 
effects of ionization, with special empha- 
sis on the role of the heights determined 
from flash spectra in unraveling many of 
the problems encountered. The puzzles 
of the corona, which have become espe- 
cially acute since the identification of the 
coronal emission lines and the subsequent 
recognition of the high temperature re- 
quired for their excitation, are included. 
Perhaps one of the most valuable things 
the student will get out of this book is 
some feeling for the general method of 
attack on astrophysical problems. I find 
many points in the text at which I would 
take vigorous issue with Dr. Mitchell in 
his discussions of observational methods, 
the interpretation of the spectrograms, 
and astrophysical theory. In some in- 
stances I suspect the statements in ques- 
tion are unintentional holdovers from 
earlier editions, which were written at a 
time when accepted theories were differ- 
ent. Other instances are plain cases of 
disagreement among astronomers, I would 
caution the reader, therefore, that not all 
of the material presented by Dr. Mitchell 
is universally accepted by his colleagues. 
And I should add that the same could 
probably be said of any book which deals 
with modern astrophysics. 
JOHN W. EVANS 
High Altitude Observatory 





LOOKING AT THE STARS 


Carlos S. Mundt. Wm. C. Brown Com- 
pany, Dubuque, Iowa, 1952. 57 pages. 
$1.50. 
NE IS immediately impressed with 
the author’s and publisher's thought- 
fulness when he picks up this introductory 
manual for the beginner-observer. Printed 
on excellent quality 834” x 6” stock with 
wire-o-binding and simulated leather cov- 
ering, it can be easily rolled or slid into 
your pocket, yet the 20 illustrating pic- 
tures and seven fold-over charts are 
readily accessible for outdoor reference. 
The author should be well versed in the 
type of questions confronting the student 
observer in view of a teaching experience 
of several decades on the secondary, col- 
lege, and extension levels. His approach 
is guided by two self-appointed bound- 
aries: “(a) all technical matters are re- 
duced to a minimum; (b) all instruction 
is given in as simple a manner as possible, 
the objective being the presentation of a 
simple guide to the heavens.” Both of 
these requirements have been achieved. 
Most of the text should be well within 
the grasp of a seventh-grade student, 
With meticulous care the reader is in- 
troduced to the basic steps required to 
learn his way about the heavens. Thirteen 
pages of text and two pages of pictures 


| 





June, 1952, SKY AND TELESCOPE 


| 
| 

| 

| 

| 

| 

| 
| 
} 

| 

| 


instruct the beginner how to find north; 
explain the diurnal march of the stars 
across the sky; discuss star magnitudes, 
distances, and binary systems. This is 
followed by a surprisingly detailed treat- 
ment on variables, including the plotting 
of light curves—somewhat heavy for 
such a limited volume. 

Contrasting sharply, on the other hand, 
the subjects of open clusters, globular 
clusters, galactic nebulae, and galaxies are 
condensed into two pages and four photo- 
graphs. A few sketches of our galactic 
structure and the distribution of nearby 
galaxies would probably do much more 
to stimulate reader interest. 

A fold-over star map gives the circum- 
polar region and six similarly folded maps 
show the positions of stars to an observer 
facing south. Text material explaining 
how to use the maps for other times in 
the month is meager and somewhat vague. 
More accompanying description with il- 
lustration of the earth’s tilt and relation 
to stars at different points in its orbit 
would enhance the beginner’s conception 
of the skies. 

A section on the moon takes just over 
one page, while those on planets, comets, 
and meteors stress how to find and iden- 
tify these objects but say nothing on the 
nature of what the observer is looking at 
when he does identify them. A great 
deal of the stimulus to observe is lost by 
this omission. 

Nine full pages of text, drawings, and 











RAIN GAGE 


No. 510 Direct-reading gage fits 
on any fence post. Capacity, 
six inches. Overall length 13 
inches. Mounting bracket. $4.95 


Send for our complete catalog of amateur 


and Weather Bureau instruments. 


SCIENCE ASSOCIATES 


401 N. Broad St., Phila. 8, Pa. 





IMPORTANT NOTICE 


Due to increased costs (even postage 
rates) an increase in prices is necessary 
on charts and slides on September Ist. 
This notice, well in advance, gives you 
the opportunity to buy now and save. 
We came to this decision reluctantly. 
We dislike inflation, but want to con- 
tinue our service. Buy now before 
forced inflation invades. 

We are at your service with two sets of 
charts (25 charts to a set), and two 
sets of 35-mm. slides (24 slides to a 








set). 
2 slide sets and 2 chart sets ......... $22.00 
2 slide sets and 1 chart set .......... $19.25 
1 slide set and 2 chart sets .......... $13.75 
1 slide set and 1 chart set’ .......... $11.00 
2 slide sets .... $16.50; 1 slide set $ 8.50 


2 chart sets ... $ 5.75; 1 chart set .. $ 3.00 


Circular? Drop us a card. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 2, Mass., U.S.A. 




















199 








———" EVERYTHING FOR THE AMATEUR ~~}! 


TELESCOPE MAKER 


... $4.50 up; Pyrex, 6” ... $7.50 up 
KITS Other sizes in proportion. 
ALUMINIZING 
Superior Reflecting Surface, Fine Finish. 


Will not Peel or Blister. Low Prices. 

Mirrors Prisms Send for 
Tested Eyepieces Free 
Free Accesseries Catalog 


MONEY BACK GUARANTEE 


Precision Optical Supply Co. 


1001 E. 163rd St., New York 59, N. YJ 


SKY PUBLICATIONS 
SKY SETS—I 


Pictures of solar system and galactic ob- 
jects, 24 in the set, printed on heavy white 
paper, and suitable for study and framing. 

The set, $3.50 











MAPPA COELESTIS NOVA 


The northern sky to —45° is shown in this 
large chart, and each star is colored accord- 
ing to its spectral class. The chart makes a 
fine transparency, 28 inches square. $4.00 


SKALNATE PLESO 
ATLAS OF THE HEAVENS 


Sixteen charts cover the entire sky to 
magnitude 7.75; 1950 co-ordinates. Each 
chart area is 15% by 23% inches. $5.50 


MOON SETS 

Eighteen pictures, nine at first quarter and 
nine for the last quarter, each on a sheet of 
heavy stock 12 by 18 inches. There are key 
charts for named lunar features. $2.5 
Making Your Own Telescope 





— Allyn J. Thompson ...........+ $3.50 

World Wide Planisphere 
— William H. Barton, Jr. ........ $3.00 
sGnesueacens 50 cents 


Splendors of the Sky 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 








DOUBLES ‘SCOPE 
PERFORMANCE! 


Sharper images at higher powers! 
A startling statement positively 
proven in 16-page telescopic educa- 
tional matter sent free on receipt of 
self-addressed long envelope bear- 
ing three 3c stamps return postage. 











First, the Goodwin Resolving Power lens 
placed in front of eyepiece gives three 
times the magnification on each by 
lengthening your primary focal length 
angle up to three times, yet extends eye- 
piece out no more than two inches from 
normal. This alone sharpens definitions. 





Next, by achieving your highest powers 
on more comfortable low-power eyepieces, 
you lessen image deteriorations due to 
short-focus acute bending of the conver- } 
gent beam, since all usual eyepieces are 
f/1 or less. | 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. | 


The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. ere is astonishment 
in image improvements! Price $17.50 
in 4” long chrome-plated adapter 
tube fitting standard 1%” eyepiece 
holders. Money back if not delighted 
beyond words after two weeks trial! 


No COD’s — Colleges and Observa- 
tories may send purchase order. 


FRANK GOODWIN 
345 Belden Ave., Chicago 14, Ill. 
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photographs covering optical aids bring 
the manual to a close. This particular sec- 
tion seems more on the senior high school 
and college level. It discusses focal length, 
magnifying power of various eyepieces, 
and a comparison of telescope types — 
not usually of great interest to the begin- 
ner observer who uses either the naked 
eye or a single ocular aid. The reference 
bibliography is good and seems to be quite 
inclusive. 

By comparison with a number of similar 
works, I feel this manual is an improve- 
ment over many which become too tech- 
nical, but by the author’s own admission, 
detail has been deliberately sacrificed. 
Consequently much that appeals to the 
person who takes up astronomy for pleas- 
ure is vaguely treated or omitted in favor 
of subjects which might attract one with 
mathematical inclinations. It is, however, 
a worthwhile supplement to any begin- 
ner’s library. 

CHARLES H. LeROY 
Group Projects Chairman 
Astronomical League 





ENERGY SOURCES — 
THE WEALTH OF THE WORLD 


Eugene Ayres and Charles A. Scarlott. 
McGraw-Hill Book Co., Inc., New York, 
1952. 344 pages. $5.00. 


OME YEARS AGO, when I was a 

student at a well-known New Jersey 
college, I hiked driftingly one Easter holi- 
day across the state and came suddenly 
upon the most wantonly and hopelessly 
wasteful operation I’d ever seen. It was 
the Atlantic Ocean. Every few seconds 
for hours and days and years the heavy 
surf smashes its countless horsepower 
futilely against the sea wall. Within an 
hour I had sketched three different 
schemes for salvaging the waste, restoring 
the energy, serving home and industry 
with the unending energy that the moon 
and the wind and the earth's rotation 
give to the ocean. 

But apparently I was very young, be- 
cause the surf as a source of energy is not 
even mentioned, and the resources of 
the ocean get scant treatment, in the 
authoritative volume, Energy Sources — 
The Wealth of the World, which Eugene 
Ayres and Charles A. Scarlott have pro- 
vided for those who wonder and worry 
about the energies of the future. Along 
with the tide machines, the windmills, 
lightning, and the fumaroles that bring 
live steam from the heated bowels of the 
earth, the beating of the surf must be 
relegated to the category of the relatively 
trivial and impractical. The big sources 
at the present time are bituminous coal, 
crude petroleum, and natural gas —the 
fossil fuels, the irreplaceables. The fuel of 
the future, according to these experts in 
the field of energy sources, is the sun. 
Astronomical readers will naturally be 
pleased to hear that the practical power 
engineers must also eventually turn to 
the stars; but by solar energy, they mean 
more than sun engines and big windows 
facing south. 

The sun is currently credited with the 
vegetable fuels, with waterfalls, wind, re- 
placeable peat, and the energy derivable 
from temperature differences between sur- 





face and deep water in tropical seas. 
Solar radiation, they calculate, is more 
than ample to supply our maximum ener- 
gy requirements in the future, even allow- 
ing for the inevitable increase of popula- 
tion, and the growth of the use of energy. 
Since the beginning of this century we in 
the United States have doubled our re- 
quirements per capita. But we are not 
yet ready to fall back on the endless solar 
source, although without effort we pick 
up about 10 per cent of our energy from 
the current sunshine. Coal, oil, and gas 
are still relatively inexpensive, and our 
chief assignment now is to “develop the 
sun” and prepare for those days when 
scarcity or economic manipulation makes 
coal and oil expensive enough for us to 
turn on the non-fossil energy. 

Because of the abundance of coal, the 
ocean tides, except in a few limited re- 
gions, cannot meet the competition. 

The senior author of the book under 
review, Dr. Ayres, of the Gulf Research 
and Development Company, is a nationally 
recognized expert in the field of energy 
sources. He and his colleague merit equal 
recognition for the value and readability of 
the volume they have produced. The en- 
tire field, from the atom to the stars, from 
the Paleozoic to the Utopian, is covered, 
and the text is enriched with valuable 
tabulations. 

Some of the incidental bits of informa- 
tion are as attractive as the main surveys. 
If we should find valuable minerals in the 
Sahara or in the polar regions, an atomic 
energy power plant could provide the nec- 
essary means for mining and processing 
the minerals. And about the “heat fields” 
of Iceland: Volcanic steam and hot water 
arise naturally from fissions in the rock, 
and from a large number of wells the 
Icelanders have a flow of 4,200 gallons 
per minute of water at 188° F., which 
serves for the house and factory heating 
of Reykjavik, their capital, with a popu- 
lation of 30,000. 

The authors state, “The composition of 
the [solar] corona is still a matter of spec- 
ulation.” And they surmise that it is a 
cloud of hydrogen atoms being scooped 
out and possibly refueling the sun. They 
should have consulted an astrophysicist 
with regard to the layers in the corona. 

In other respects the volume is quite 
up to date, and it deals entertainingly with 
the future. It forecasts cheerfully the 
oil and coal business of the coming cen- 
tury, the development of hydroelectric 
power, the needs of mankind for warmth, 
food, and horsepower, and does not worry 
at all about the sun’s running down in 
something more than 10,000 million years. 


HARLOW SHAPLEY 
Harvard College Observatory 








INDEXES AND BACK ISSUES 


of Sky and Telescope are available. 
For Volumes I through IX, indexes 
are 35 cents each postpaid. For Vol- 
ume X and future volumes, the index 
is included without charge in the Octo- 
ber issue each year. For back issues, 
let us know your needs and we shall 
try to fill them. 
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New Low Prices on PYREX 
Reflecting Telescope Kits 


The most complete kits 
on the market. 


In addition to the usual supply of 
abrasives, rouge, etc., you get the 
new, fast-polishing cerium oxide to 
save hours of work. 

You can get a brass diagonal 
holder (spider) for only $1.00 addi- 
tional if ordered with a telescope kit. 
Prices quoted below are for a Gen- 
uine Pyrex telescope blank and a 
plate glass tool. 


GLEANINGS FOR ATM’s | 


EDITED BY EARLE B. BROWN 


A WELL-CONSTRUCTED PORTABLE REFLECTOR 
(a four-door sedan) behind the front seat. 


OME portable telescopes get rather 
The tube has a large handle screwed to 


manhandled during transportation be- 
cause projecting parts are unprotected. I 
have built cases for my 6-inch instrument 
that fit easily into my automobile, but, as 
the pictures show, these cases do double 
duty. 

The focal length is 44 inches. When 
cooled down, the mirror takes a %-inch 
eyepiece without a whimper, showing ex- 
quisitely fine detail on planetary objects. 
I hit the correction by luck, because pa- 


rabolizing took exactly 10 minutes! The PYREX MIRROR KITS 
inside of the tube is cork-lined, to cut Diameter Thickness Price 
down thermal effects. 4l/," fy" $ 5.50 
The mounting was originally designed 6” | 4 $ 7.25 
for a manual slow motion in right ascen- 8” 11,” $10.50 
sion, but the gears have never been as- 10” 1%” $17.50 
121/,” 21/,” $33.00 


sembled in the space provided. There is 
a clutch made from a bombsight, but that 
is all at present. The yoke was made 
in three parts, so it could be handled in 
a small milling machine. 


Two circle dials with every Pyrex Kit. 
4” to 16” PYREX CARRIED IN STOCK 


PLATE GLASS KITS 


The largest of the three cases, for the oA - oan 
tube, fits across the width of the car 8” 1” $ 8.00 
° . 2 Postage Paid to Ist and 2nd postal zones from 
Top: Charles Coles transports his in- N. Y. Add 5% 3rd and 4th zones, 10% 5th 


and 6th zones. Add 15% 7th and 8th zones. 
Parabolic pyrex mirrors made to order. 


Send for free catalog of optical supplies. 


DAVID WILLIAM WOLF 


|| 74 Hunnewell Ave. Elmont, L. I., N. Y. 


strument in three cases, the longest 

containing the tube. Bottom: Note the 

mirror cell and five eyepieces in the 

smallest case. They are all easily un- 

packed when the instrument is to be 
assembled. 


























UNITRON Refractors at Unbelievably Low Prices 


The telescopes all astronomers are talk- 
ing about. Precision made from the 
finest materials by one of the world’s 
largest manufacturers of optical instru- 
ments. 


—LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum 
brilliance and clarity of image. 

—Each model is equipped with a sturdy TRIPOD and 
SLOW-MOTION mechanism, low-power VIEW FIND- 
ER, STAR DIAGONAL for convenience in observing at 
all altitudes, RACK AND PINION FOCUSING, EYE- 
PIECES, a sunglass for solar observation, an ERECT- 
ING PRISM SYSTEM for terrestrial observation, and 
comes complete with WOODEN CARRYING CASE. 
—tThese accessories are included with your telescope. ... 
There are no costly extras to buy. 

—tThere are models as low as $75. 


2.4-INCH ALTAZIMUTH REFRACTOR 
UNITRON Model 114 
Not illustrated. Identical with Model 128 





3-INCH EQUATORIAL 


2.4-INCH EQUATORIAL 
UNITRON Model 142 


UNITRON Model 128 


but with altazimuth instead of equatorial 


Ideal for amateur research 


The complete instrument for 
the active amateur. 
Objective: 60-mm. (2.4”) aperture, 900-mm., 
(35.4”) focal length, f/15. 


Eyepieces: 9 mm. achr. Ramsden for 100x 
18 mm. Huygens for 50x 
150x orthoscopic, 129x, and 
pieces available at extra cost. 


COMPLETE with equatorial mounting 


and slow-motion controls, tripod, 
view finder, star diagonal, erecting 


prism system. Su2- Only $225 


glass, wooden case. 


72x eye- 


mounting. Same acces- 
sories included. 
Send check or money order or 
write today for further information to 


UNITED TRADING CO. 


204 Milk St., Dept. T-6, Boston 9, Mass. 


Pully Guaranteed 
Telescopes Shipped Express Collect 
25% deposit required en C.O.D. shipments 
TELESCOPES MICROSCOPES 
SCIENTIFIC INSTRUMENTS 


Only $125 


and school observatories. 

Objective: 75-mm. (3”} aperture, 1200-mm. 

(47.2”) focal length, £/16. 
Eyepieces: 6 mm. orthoscopic for 200x 

9 mm. achr. Ramsden for 133x 

12.5 mm. Huygens for 96x 

18 mm. Huygens for 67x 
COMPLETE with equatorial mounting 
and slow-motion controls, tripod, 
setting circles, sun projecting screen, 
view finder, star diagonal, erecting 


prism system, Only $435 


wooden case. 
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WAR SURPLUS BARGAIN 


PTICS 


ACHROMATIC TELESCOPE OBJECTIVES — 
Perfect Magnesium Fluoride Coated and ce- 
mented Gov't. Surplus lenses made of finest 
Crown and Flint optical glass. They are fully 
corrected and have tremendous resolving power 
and can be readily used with 4” F.L,. eye- 
pieces. Guaranteed well suited for Astronomical 
Telescopes, Spotting Scopes, etc. Gov't. cost 
approximately $100.00. 
Diameter Focal Length Each 


. ” . oe ” QF 
54 mm (21%”) 600 mm (23%”) .. $12.50 


59 mm (2 5/16”) 308 mm (124%”) .. 10.00 





78 mm (3 1/16”) 381 mm (15”) .... 21.00 

78 mm*(3 1/16”) 451 mm (17%”) .. 21.00 
+p. id 

$1 mm (3 3/16”) 622 mm (2414%4”) .. 22.50 


83 mm (314”) 660 mm (26”)...... 28.00 
83 mm (314”) 711 mm (28”) .... 28.00 
83 mm (314”) 876 mm (3414”) . 28.00 
83 mm (314”) 1016 mm (40”) .... 30.00 
*Not coated 

SYMMETRICAL EYEPIECE LENS SET 
Each set consists of two magnesium-fluoride 


coated and cemented achromats, and exact 
Gov't. spacing diagram, Gives wide flat field. 


14” E.F.L. (20X) Lens Set 13-mm dia. . $4.50 
4” E.F.L. (13X) Lens Set 18-mm dia. . $3.50 

Rectangular Magnifying Lens Seconds, 
selis for 66.50. Size 2° x 7 ..vcccenee $1.0 
First Surface Mirror 12”x15” 14” thick . 8.7 
First Surface Mirror 8”x10” 44” thick . 4.2 
1.5 


First Surface Mirror 4”x4” 4” thick . ° 
First Surface Mirror 114”x14” 1/16” thick .2 
Optical Peep Sight Use as camera view- 


finder, etc. Dia. 144”, weight 1% oz. ... $1.00 

LENS CLEANING TISSUE 500 sheets 71%4 

x 11”. Bargain priced at only ....... $1.00 
RIGHT ANGLE PRISMS 


8-mm face .. ea. $ .75 28-mm face .. ea, $1.75 
12-mm face .. ea. .75 38-mm face .. ea. 2.00 
23-mm face .. ea. 1.25 47-mm face .. ea. 3.00 


!!!NEW LOW PRICES!!! 
BEAUTIFUL IMPORTED BINOCULARS 
Precision made, at a low low price within the 
reach of every man’s pocketbook, Complete 


with carrying case and straps. 2 
_,, $23.30* 
29.50% 


8 x 25 Binocular . 


30 Binocular . aa tale hele 


5s xX 
7 x 35 Binocular ...... 60.00% 
7 x 35 Binocular .. Coated ...... 65.00* 


7 x 50 Binocular ......cssccccees 33.75% 
7 50 Binocular .. Coated ...... 39.75* 
50.00* 
60.00* 
16 x 50 Binocular .. Coated . 60.00* 


*Plus 20% Federal Excise Tax 


MOUNTED EYEPIECE has 


two lenses 29 mm in dia, 
Cell fits 144” tube. - 
114” E.F.L. (8X) ... 94.90 


MOUNTED EYEPIECE has 
two achromats, 27 mm in 
dia. Cell fits 144” tube, 


1-7/16” E.F.L, (7X) $4.00 


3x ELBOW TELE- 
SCOPE Makes a 
nice low-priced find- 
er. 1” Achromatic 
Objective. Amici 
Prism Erecting Sys- 
tem, 15%” Achro- 
matic Eye and Field 
Lens. Small, com- 
pact, light weight, 


10 x 50 Binocular 


10 x 50 Binocular .. Coated ..... 








Gov't. Cost $200. 2 Ibs 
Plain Optics $6.50 Coated Optics $10.50 


“MILLIONS” of Lenses, etc. 
Free Catalogue 














We pay the POSTAGE C.O.D.’s you pay 
postage. Satisfaction guaranteed or money re- 
funded if merchandise returned within 10 days. 


- JAEGERS 691S West Merrick Rd. 


Lynbrook, N. Y. 
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Left: The yoke slips onto the polar axis, which has been screwed securely 
to the heavy box that contained these two parts. Right: The mirror cell is 
easily inserted, the alignment being perfect, with no further adjustment required. 


one side to give a handhold to lift it out 
of the case. The second case holds the 
polar axis and the yoke, both made of 
aluminum. The polar axis block screws 
to the top of this case when the tele- 
scope is assembled to raise the eyepiece to 
a comfortable observing position. The 
smallest case holds the mirror in its cell 
and the five eyepieces. 

When the polar axis is screwed down, 
the yoke is slipped over the end and fas- 
tened with a screw that has a winged end. 
Next, the stub axles on the tube are 
slipped into their bearings, and the caps 
of the bearings on the end of the yoke 
are screwed down. The mirror cell is 
slipped into the tube and locked in with 
the bayonet twist, perfectly aligned. The 
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The Coles portable reflector, set up on 

one of the carrying cases and ready 

for observing. All photos with this 
article are by the author. 


cell is of the open triangular type. After 
the finder is uncapped and the eyepiece 
inserted, the telescope is ready for use. 
The bronze bearings hold the tube in any 
position to which it is set. 

Note the proximity of the finder eye- 
piece to the main eyepiece. The finder 
was made from a World War I periscope. 
A round machine-gun sight is used for 
approximate finding. 

CHARLES H. COLES 
8620-120th St. 
Richmond Hill 18, N. Y. 








BERAL COATINGS 


Have the same optical characteristics as alu- 
minized coatings, but mechanically they are 
far more durable. Prices for BERAL coating 
telescope mirrors are as follows: 6” diam.- 
$2.50; 8/’-$3.50; 10”-$5.00; 1214”-$8.00; each 
f.o.b. Skokie, Ill. 
ORTHOSCOPIC EYEPIECES of the highest 
quality, 5/8” f.l. and 144” o.d. Price $9.50 
postpaid. 
ACHROMATIC OBJECTIVES in oxidized 
brass cells, clear aperture 1-9/16” and 1014” 
Ideal for use in making small scopes 
|] and finders. They may be used with 14” f.1. 
|| eyepieces giving 42 times magnification, with 
|} exeellent results. Price $5.00 each postpaid. 
|| PITCH POLISHED DIAGONALS 1-3/8” x 
1-7/8” x 8/8”. Excellent for use with 6” 
mirrors and with F:8 to F:10 8” mirrors. 
Price, flat to 144 wave, $2.75 each; flat to 
1/4 wave, $3.75 each; flat to 1/10 wave, $5.25 
|} each; all postpaid. 


LEROY M. E. CLAUSING 


|] 80388 MONTICELLO AVE. SKOKIE, ILL. 











|} POLARIZING FILTER 


Oval shape 414” x 3-9/16”, mounted 
on a half frame with a 90° swing 


Mos a cae wine ees $1.75 each 

2 for $3.00 
|| DOVE PRISM — 2!/.” long, face 5/8” 
ee ae Ea ree $1.50 each 
2 for $2.50 


MOTOR — One - revolution - per - hour 
clock type, 115-volt, a.c., overall size 


| Pe ae"... .. ci snes: $3.85 each 
|| AMICI (ROOF) PRISM 

HORNE 7) ee a $1.50 each 
| 2 for $2.50 


Sorry No C.0.D. Send Check or Money 
Order. We Pay the Postage. 


A. COTTONE & CO. 
340 Canal St. New York 13, N. Y. 
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Universal time is used unless otherwise noted. 


VISUAL OBSERVING PROGRAMS FOR AMATEURS — XXVII 


Conclusion 


ND NOW THIS SERIES, which 

started in April, 1950, comes to an 
end. The first nine articles dealt with the 
needed observational equipment. Suc- 
ceeding installments have discussed the 
observing programs themselves. It was 
to outline these observing programs for 
the sake of my fellow amateurs that the 
entire series was undertaken. 

These visual programs are work which 
you as an enthusiastic amateur can easily 
undertake. However, you must choose 
among them. Most of us have the time 
and the interest to be active in only one 

r two of the many possible fields, Fur- 
thermore, it must have been apparent from 
the articles themselves that only the ob- 
server who sticks to a program faithfully 
for some years or even for the better part 
of a lifetime can gain the necessary skill 
and experience to make observations of 
outstanding value. It is for this reason 
that the observing societies cannot devote 
too much attention to dilettantes or to 
young people still in school unless they 
have exceptional talent for observing. 
Often an amateur astronomer finds him- 
self in his early 30's before he begins to 
do any real work in observational astron- 
omy, even though he may have been fas- 
cinated by it since his early youth. 

The observing societies in this country 
are the American Association of Variable 
Star Observers, which also has auroral, oc- 
cultation, and solar divisions, the Amer- 
ican Meteor Society, and the Association 
of Lunar and Planetary Observers, all 
described in previous articles in this 








BROWER SOLAR FILTER 
Ideal for direct viewing of the sun with 
all telescopes. Fits a standard 1144” tube 
and is placed in front of your eyepiece. It 
is readily removed (like an eyepiece) for 
conversion to night viewing. This filter has 
been developed especially for reflectors and 
tested thoroughly with all sizes of objec- 
tives. It will not crack, or harm the eye- 
piece or mirror. $15.00 postpaid 

Made only by 
LABORATORY OPTICAL CO. 
Plainfield, N. J. 














SKY-SCOPE 


The new and improved 3!-inch 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled—$29.75 
Equatorially Mounted, 60 Power 
%-wave Aluminized Mirror 
Ramsden Type Ocular 
125x & 35x Supp. Eyepieces, ea. $5.00 
6-power Finders .... postpaid, ea. $7.00 
We invite your attention to our free bro- 


chure describing in a straightforward man- 
ner the instrument’s amazing performance. 


THE SKYSCOPE CoO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 




















series. As implied above, they must of 
necessity adopt a casual attitude toward 
indifferent observers, but these societies 
are not exclusive. They always welcome 
new members, although they have not the 
money, time, energy, or personnel to go 
out seeking observers or to pay much at- 
tention to the merely curious. 

The members of the observing societies 
in general follow the dictum of Benjamin 
Franklin, which as I remember it is: 
“Tf your son wishes to be a miller, take 
him to see a mill in operation, point out 
the disagreeable features in a_ miller’s 
life, and if he still wants to be a miller 
let him be one.” Thus our observing so- 
cieties are always glad to explain methods 
and procedures to those who express an 
interest, but after this has been done 
most of the prospective members appar- 
ently decide that they don’t want to be- 
come “millers.” 

But new visual observers definitely are 
wanted in various fields. First of all, 
replacements must come in at all times 
to do the work formerly done by older 
amateurs who drop out with the passing 
years. New workers can also cover parts 
of programs that are at present largely 
untouched: 

For variable star work, amateurs are 
needed who can observe after midnight 
when the rest of us are asleep. New ob- 
servers are needed who are equipped with 
from 12-inch to 16-inch telescopes, and 
these should confine their efforts to ob- 
serving the minima of stars when they 
are fainter than the 13th or 14th magni- 
tude; such observers would aim not for 
quantity but only for a few observations a 
month of real quality. 

More occultation observers would be 
welcome. 

All persons who can possibly observe 
aurorae are needed, especially those who 
have time to look at the northern sky 
periodically through the night, or at least 
up to midnight, and who can devote their 
entire time to displays whenever they 
occur. 

Welcome to the present group of solar 
observers would be amateurs situated in 
climes that have more sunny weather and 
better seeing than prevail in the north- 
eastern part of the continent, and who are 
free to observe the sun at any time that 
it may be visible. But such amateurs 
should be prepared to serve an apprentice- 
ship of perhaps a year and should plan 





MOON PHASES AND DISTANCE 


Ballk MOO s.o5 66.ccciceve June 8, 5:07 
Bast Guastes 4c cesceues June 14, 20:28 
NGW MOG once ccce ace June 22, 8:45 
Birt QUBRIER © é.c4.c.ccires June 30, 13:11 
Pull MOO cc occo cecdees July 7, 12:3 
June Distance Diameter 
Perigee 10, 7" 225,200 mi. 32’ 58” 
Apogee 25, 23" 252,100 mi. 29’ 27” 
July 
Perigee 8, 11" 222,800 mi. 33’ 19” 


UNUSUAL OPTICAL BARGAINS 


Your Chance to Own 
a Truly Fine 
Precision Instrument 


IMPORTED 


200 POWER 


MICROSCOPE 


PERFORMANCE EQUALS 
$50 to $75 INSTRUMENT 


Amazing optical qualities, fine fo- 
cusing, superb definition, clarity! 
Serviceable construction . . . the 
greatest microscope bargain on 
the market! 

Try it for 10 days... if you are 
not completely satisfied, your 
money refunded in full. 





Postpaid 


1 ocular, 1 ob- 
jective lens. 
Rack & pinion 
focusing. Re- 


Hardwood case included, no extra volving disc- 
cost. light adjust- 
Stock #70,000-Y . $12.50 Postpaid able mirror. 





IMPORTED 


300 POWER 


MICROSCOPE 


i * . § ONLY A TERRIFIC VALUE! 
1 1 ocular, 1 objective lens 
Ted $2250 «win take any standard 
eyepiece or objective). 
Prismatic revolving turret eye- 
piece; disc-light adjustable mir- 
ror; handy focusing. Finest pre- 
cision construction throughout! 
Hdwd. case included. 10-day refund 
privilege. 
Stock 770,001-Y . 


Inclined Eyepiece 







$22.50 Postpaid 





Full Grown Performance 
in a Useful 80 Power 


IMPORTED 
BABY MICROSCOPE 


ONLY 5” HIGH! 
full-fledged 


Students, beginners, or JUST 
lab-men will find plenty of use for 
this little gem. Easily carried. Make $ 00 
minute inspections: plant and ani- 4 
mal life, materials, metals, etc. — it iat 
gives astounding, sharp definition! Postpai 
Good optical qualities, hinged base for inclined, 
Circular 


easy viewing, easy-to-use pinion focusing. 
stage, revolving dise-light adjustable mirror. A 





real buy! 10-day refund privilege. 
po NS error errr re $4.00 Postpaid 
BARGAINS! 
IMPORTED PRISM 
BINOCULARS 


Save 50% and More! 
Fully Guaranteed! 


Luxury features include coated 
optics, achromatic _ lenses; 
Examine, 





30 DAY 
FREE TRIAL! 
leather case included at no extra cost. 
test a pair yourself! 


Stock + Model Pstpd. Price* 
1507-Y 6 x 30 $39.50 
1510-Y 7x 35 45.50 
1523-Y 7 x 50 (Not coated) 36.00 
1521-Y 16 x 50 72.00 


Prices shown, Individual Focus — : 
For Central Focus add $4 addtl. to_above prices. 
*All prices subject 20% Federal Excise Tax 


TELESCOPE EYE EPIECE — Consists of 2 Achro- 
mount. 


matic lenses F. 28 mm, in a metal 

Stock PESU4O-Y .....ccccccccccece $4.50 Postpaid 
LENS Bae TISSUE — First quality, sheet 
size 11” x 714”. Made to Gov't specifications. 


Stock #721- Y .... 500 sheets .... $1.00 Postpaid 
SIMPLE LENS KITS!—Fun for ‘adults! Fun for 
children! Kits include plainly written illustrated 
booklet showing how you can build lots of optical 
Use these lenses in experimental optics, 


items. ) 
building TELESCOPES, low power Micro- 
scopes, etc. 

Stock #2-Y—10 lenses .......... $1.00 Postpaid 


Stock #5-Y—45 lenses $5.00 Postpaid 
Stock #10-Y—80 lenses $10.00 Postpaid 
We Have Literally Millions of WAR SURPLUS 
LENSES AND PRISMS FOR SALE AT a 
GAIN PRICES. Write for Catalog “Y’’—FRE 


Order by Stock No.— Send Check or pigs 
Satisfaction Guaranteed 


EDMUND SCIENTIFIC CORP. 


BARRINGTON, NEW JERSEY 





June, 1952, SKY AND TELESCOPE 203 





Amateur 
Telescope 
Makers 
Supplies 


Ramsden 
Eyepieces 
Combination 
Eyepiece and 
_|Prism Holders 
Mirror Cells 
Finders 
Equatorial 
Mountings 
Prisms 
Send for a || 
price list || 


25 Richard Road 
East Hartford 8, Conn. 


























Coated Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
in black anodized duraluminum barrel. 


@Individually hand corrected and figured® 
Price $87.50 


Dioptric Engineering Laboratories 
47 West 56th St., New York 19, N. Y. 








to observe thereafter for at least another 
11 years. 

Meteor observers working after mid- 
night are always in demand, and much 
work on telescopic meteors remains to be 
done, especially by pairs of observers 
equipped with low-power, wide-angle re- 
fractors. I am informed that the AMS is 
somewhat exceptional in that a very large 
part of its observational work has been 
done and is being done by young men 
still in high school and college. Several 
have turned out to be excellent observers. 
The AMS also desires immediate reports 
on all fireballs, no matter by whom seen. 

The ALPO needs young observers who 
are especially gifted with keen eyesight. 
This does not mean that they cannot 
wear glasses, but it does mean that they 
must be able to detect minute differences 
in the shading of planetary detail, they 
should be quick to grasp planetary de- 
tails in the fleeting instants of good see- 
ing, and they should have good visual 
memories so as to record their observa- 
tions correctly. These observers need in- 
struments of relatively large aperture and 
long focal ratio, located where good see- 
ing is the rule rather than the exception. 
A number of the most capable ALPO 
workers are well below voting age. 

While it does not perhaps quite fall un- 
der the purview of this series of articles, 
a number of the observing societies could 
use the services of amateurs who are pre- 
pared to reduce and discuss observations 
and to prepare reports. If you are inter- 
ested in this kind of activity, please get in 
touch with the observing societies, es- 
pecially the ALPO. 





WE HAVE IN STOCK for immediate delivery 
the best eyepiece ever produced for astronom- 
ical and scientific work, with the following 
characteristics: 

1. Four-element design giving a flat, beautiful- 
ly corrected field of 50° covering more than 
160 per cent of the area of the conventional 
Ramsden for the same power. This eyepiece is 
a “must” for RFT work. 

2. Precision optical elements, magnesium 
fluoride hard coated, increasing the light trans- 
mission approximately 10 per cent. 

3. Simple take-down for cleaning. 

4. Precision metal parts black anodized for 
anti-reflection and ground to 114” O. 

5. Clean permitting com- 
fortable focusing. 


design 
and ease of 


mechanical 
observation 





These objectives are sold with cells 


CHESTER BRANDON 





ORTHOSCOPIC 


These eyepieces are produced in 8 mm., 16 mm., and 32 mm, effective focal lengths only. 


ASTRONOMICAL OBJECTIVES 


and rigidly tested on double stars for resolving power before being sold. 
Unconditionally guaranteed — Immediate delivery 


OCULARS 






laa“ep 


Price postpaid, $15.95 each 


WE CAN SHIP from stock quality astronom- 
ical objectives with the following features: 
1. Superior optical design utilizing a larger 
air separation. Color corrected on C and F 
and hand corrected on spacing to reduce resid- 
uals to a minimum. Completely free of 
coma. 
2. Glass-air surfaces magnesium fluoride 
coated, increasing light transmission approxi- 
mately 10 per cent. 
3. Quality optical glass precision annealed and 
held to one ring test plate match. 
4. Cell made to precision tolerances and suit- 
ably coated to prevent stray light reflections. 
Each cell engraved with effective focal length 
and serial number. 
These objectives are supplied as follows: 

3” C.A. 45” E.F.L. $ 49.00 

4” C.A. 60” E.F.L. $119.00 


California residents, add 8% sales tax 


Box 126, Montrose, California 
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But now, fellow amateurs, it is time to 
terminate this series. In my articles, I 
have placed my entire experience gained 
during the last 28 years at your disposal, 
so that you may now start in at almost 
the same point that I have taken 28 years 
to reach. I have enjoyed the numerous 
letters of inquiry from those of you who 
have written me about the articles, and 
I shall endeavor to answer any questions 
about which you may write to me in the 
future, but for the moment, au revoir. 

DAVID W. ROSEBRUGH 


66 Maple Ave. 
Meriden, Conn. 


ED. NOTE: Correspondents are advised 
to note Mr. Rosebrugh’s new address. 
Copies of all issues containing articles in 
this series are still available, at 40 cents 
each postpaid. 





AE AQUARII MONTH 


URING the month of July, 1952, the 

peculiar variable star, AE Aquarii 
(203501), should be observed whenever 
and wherever possible. With the co-opera- 
tion of amateur observers in Europe, 
Africa, India, Japan, Australia, and New 
Zealand, as well as the Americas, it is 
hoped to observe this star 24 hours a day. 
It can be studied from both hemispheres, 
as it is near the equator. 

The 1950 position is 20" 37™.6, —1° 3’, 
and the star’s normal visual magnitude is 
11.3 or 11.4. At maximum it reaches mag- 
nitude 10.7. A blueprint chart showing 
the variable and its comparison stars may 
be obtained from the AAVSO chart cura- 
tor, Richard M. Hamilton, 4 Union Park, 
Norwalk, Conn., for 15 cents. 

AE <Aquarii is not a true flare star. It 
is a white dwarf, whereas the flare stars 
are red dwarfs. AAVSO observers have 
found maxima occurring two and three 
days in succession, at about the same hour 
each day. This is a much shorter inter- 
val between maxima than for any other 
known SS Cygni (or U Geminorum) type 
of variable. 

A maximum seldom lasts more than an 
hour or 1% hours. Therefore, all ob- 
servers should make an observation every 
10 minutes over a period of at least an 
hour, on every observing night during 
July. If any sign of brightening is noted, 
the star should be watched continuously 
and the magnitude recorded every minute, 
until it returns to normal brightness. AE 
Aquarii usually increases rapidly, once it 
starts brightening; but sometimes after a 
definite increase of 0.2 or 0.3 magnitude, 
and then no change for an hour or more, 
the star may return to normal minimum 
light. 

Observations should be timed accurate- 
ly to the nearest minute, using the stand- 
ard time of the observer’s time zone (not 
daylight saving time), or Universal time. 
In either case, be sure to indicate the kind 
of time used. 

All observations of the star should be 
listed in order of time, and at the end of 
the month should be sent to the under- 
signed. This is a chance for visual ob- 
servers to make a real contribution. 

MARGARET W. MAYALL, Recorder 

AAVSO, Harvard Observatory 
Cambridge 38, Mass. 
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THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury, an evening object after June 
9th, reaches greatest eastern elongation 
on July 15th; nevertheless, the last two 
weeks of June are the most favorable for 
viewing the elusive planet. It will be pos- 
sible to locate Mercury about June 15th, 
at magnitude —1.4 and above the horizon 
for three quarters of an hour after sun- 
set. Slight optical aid will be of consid- 
erable advantage. By the 20th, the planet 
will be easily found with the naked eye, 
setting over an hour after the sun and of 
magnitude —1. The one-day-old moon 
north of Mercury at 19:50 on 
June 23rd; they will still be rather 
after sunset. 


passes 56’ 


close 


Venus enters the evening sky on June 
24th, but will remain invisible until Au- 
gust. 

Earth arrives at heliocentric longitude 
270° on June 21st at 11:13 UT. Summer 
commences in the Northern Hemisphere 
and winter in the Southern. 

Mars remains a very bright object, ap- 
pearing high in the south after sunset. It 
is located in Virgo about 10° east of Spica, 


OCCULTATION PREDICTIONS 


May 3l-June 1 d Leonis 5.0, 10:58.1 
3-92.09, 8; Lm: G@- 5:23.) 05. 9-100; 
H 53487 —0:7 =—2.2 139: 8 5&2 —09 

1.9 126. 

June 1-2 Upsilon Leonis 4.5, 11:34.5 

0-33.5, 9, Im: A 1:00.1 —2.6 —0.5 84; 
B 0:55. —26 —0:3 79: © 0:51:52: 

0.9 101. 

June 6-7 Pi Scorpii 3.0, 15:55.9 —25-58.7, 
14. Im: & 2:347 —Z2Z0 +5 73. Em: F 
323. “0.6 “1.3 Gaa: 


June 11-12 Iota Capricorni 4.3, 21:19.6 

17-02.4, 20, Im: A 5:32.6 —1.1 +2.0 34; 
B 5:37:44 =O +210 29: € 5:20:55 —]0 
2.0: 39: 5:28.11 —0:9 +21 Si. Em: A 
6:33:8 —1.7 +09: 275; B 6:34.86 —1.6. +09 
280; € 6:22.9 —1:5 +10 273; BD 6:24.2 
“1.4 1.0 28); B6:07.5 —O9 +i 277 
For standard stations in the United States and 
Canada, for stars of magnitude 5.0 or brighter, 
data from the American Ephemeris and the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes, decli- 
nation in degrees and minutes, moon’s age in days, 
immersion or emersion; standard station designa- 


resuming direct or eastward motion on 
June 11th, shining at —0.9 magnitude at 
that time. The apparent disk of the rud- 
dy planet is 14” in diameter on the 15th, 
a fine object for an amateur telescope of 
moderate size. 

Jupiter, located in Aries and of magni- 
tude —1.7, rises as morning twilight com- 
mences in early June. 

Saturn is in Virgo, just west of Gamma, 
reaching eastern quadrature with the sun 
on June 30th. It is virtually stationary 
all month, resuming direct motion on the 
11th, just when Mars does. The ring sys- 
tem is inclined 6°.7 to our line of sight on 
the 15th, and this is the minimum value 
of the inclination for this year. 

Uranus will be too close to the sun for 
observation during June and July. 


Neptune may be observed during the 
evening hours, north of Spica in Virgo. 
See the February issue, page 101, for a 
map of its path in 1952. It is of the 8th 
magnitude. 


tion, UT, a and b quantities in minutes, position 
angle on the moon's limb; the same data for eac 
standard station westward. 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude, respective- 
ly, enabling computation of fairly accurate times 
for one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Universal time to your standard time. 

Longitudes and latitudes of standard stations 
are: 





A +72°.5, +42°.5 E +91°.0, + 40°.0 
B +73°.6, +45°.6 F +98°.0, +31°.0 
C +77°.1, +38°.9 G +114°.0, +50°.9 
D +79°.4, +43°.7 H +120°.0, + 36°.0 
I -+128°.1, + 49°.5 
MINIMA OF ALGOL 

June. 2, 23:23; 5, 20:42; 8 17:08: 1); 
13:50: 14, 10:38: 17, 7:27; 20; 4:16; 25, 
1:05; 25, 21:53; 28; 18:42. July I,. 15:31; 
4, 12:19. 


These predictions are geocentric (corrected for 
the equation of light), ba on observations made 
in 1947. See Sky and Telescope, Vol. VII, page 
260, August, 1948, for further explanation. 
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MERCURY W 

MARS A 
SATURN @ 
NEPTUNE @N 
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URANUS @U 


SUNSPOT NUMBERS 


URICH predictions of sunspot num- 
bers for the recent and coming 
months have been furnished by Neal J. 
Heines, director of the Solar Division, 


American Association of Variable Star 
Observers: 
April 46 June 38 Aug. 35 
May 40 July 36 Sept. 33 


Daily values of the observed mean rela- 
tive sunspot numbers for March are given 
below. The first are the American num- 
bers computed by Mr. Heines from Solar 
Division observations; the second are 
the Zurich Observatory numbers: 

Marsch 1-4. 6, 0: 5,8 9: & If, 10¢ 7, 
14; 10: & 13, 23; &: 14, 20; 10 S.. <2; 
1f, 30; 38; 12, KH, 28: 13, D, 35; 1S, 
25; 38, 26, 22: 165.20, 18> 37, 16.20; 3 
14, 15; 19, 11, 9; 20-23, 0, 0; 24, 10, ¢ 
25, 31, 23: 26; 35, 29; 27, 56, 44; 28.8: 
44; 29, 80, 71: 30, 85, 75; 31, 44, 66. Means 
for March: 23.3 American; 21.2 Zurich. 
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UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Greenwich 
civil or Universal time, unless otherwise noted. 
This is 24-hour time, from midnight to midnight; 
times greater than 12:00 are p.m. Subtract the 
following hours to convert to standard by in 
the United States: EST, 5; CST, 6; MST, 7; 
PST, 8. If necessary, add 24 hours to the UT be- 
fore subtracting, and the result is your standard 
time on the day preceding the Greenwich date 
shown. Add one hour for daylight-saving time. 





VARIABLE STAR MAXIMA 

June 1, S Virginis, 7.1, 132706; 3, R 
Serpentis, 6.8, 154615; 3, T Ceti, 5.5, 
001620; 9, R Lyncis, 7.9, 065355; 11, X 
Monocerotis, 7.6, 065208; 17, V Canum 
Venaticorum, 7.1, 131546; 21, S Canis 
Minoris, 7.5, 072708; 21, R Virginis, 6.9, 
123307; 25, R Corvi, 7.6, 121418; 26, R 
Aquilae, 6.3, 190108; 27, S Coronae Bo- 
realis, 7.5, 151731; 27, R Sagittarii, 7.2, 
191019; 30, T Centauri, 6.1, 133633; 30, 
T Normae, 7.4, 153654. July 2, R Reticuli, 
7.7, 043263; 2, S Carinae, 5.7, 190661; 4, V 
Cassiopeiae, 7.9, 230759. 

These predictions of variable star maxima are 
by the AAVSO. Only stars are included whose 
mean maximum magnitudes are brighter than 
magnitude 8.0. Some, but not all of them, are 
nearly as bright as maximum two or three weeks 
before and after the dates for maximum. The 
data given include, in order, the day of the month 
near which the maximum should occur, the star 
name, the predicted magnitude, and the star des- 
ignation number, which gives the rough right 
ascension (first four figures) and declination (bold 
face if southern). 
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SUNRISE AND SUNSET AT ANY LATITUDE 


INE representative latitudes were se- 
lected by the writer in preparing the 
accompanying composite graph to show 
the relative times of sunrise and sunset 
at different latitudes from the equator to 
the north pole. At the equator itself, day 
and night are nearly equally divided 
throughout the year, but the farther 
north we are the longer the days are in 
summer and the shorter in winter. 
As we go northward from the Arctic 
Circle, there are an increasing number of 
days with 24 hours of daylight each sum- 





Splendors of the Sky 
Third Edition — 1951 


Here is a completely revised and 
up-to-the-minute edition of this 
popular astronomical picture book. 
Its simple but comprehensive cap- 
tions provide a beginner’s course 
in astronomy. Printed on heavy 
coated paper, 814 by 11! inches. 


50 cents a copy, pestpaid, 
coin and stamps accepted 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 











SKY-GAZERS EXCHANGE 


Classified advertising costs 10 cents a word, 
including address; minimum charge $2.50 per 
ad. Remittance must accompany order. Inser- 
tion is guaranteed only on copy received by the 
first of the month preceding month of issue; 
otherwise, insertion will be made in next avail- 
able issue. We cannot acknowledge classified 
ad orders. Write Ad Dept., Sky and Telescope, 
Harvard Observatory, Cambridge 38, Mass. 





TELESCOPE MAKERS in the New York metro- | 
politan area, interested in facilities for making 
mirrors and optical equipment, are invited to 
communicate with William P. Hughes, 647 East 
15th St., Brooklyn 30, N. Y 


FOR SALE: One pyrex 12%” x 2” mirror and 
same size pyrex tool, rough ground to approxi- 
mately f/8. $40.00. Richard C. Vail, 1110 Berry 
Lane, Richmond, Ind. 








FOR SALE: Equatorial mounted 6” reflector in | 
octagonal housing; lower portion fixed and 
upper portion revolving. Asking $250.00. R. 
Sartori, 146-22 60th Ave., Flushing, N. Y. 


DRIVES: Synchronous motor sidereal drive with 
ample power to drive a 12” telescope. All Bos- | 
ton gears with worm input and clutched worm 
output. Price: $67.50 FOB Los Angeles. Send 
for free details and photograph. H & W 
Optical Co., 4358 Kenyon Ave., Venice, Calif. 
Drives unconditionally guaranteed. 





MOUNTED 5” and 6” refractor objectives of first 
quality, $200.00 and $300.00. 4” edged blanks, 
$22.5 Correspondence invited. Earl Wither- 
spoon, Sumter, S. C. 


SIDEREAL LONGINES 25-jewel 2-dial watch, 2 
x 4 inches, chrome case. One dial civil time, 
the other sidereal. Cost $450.00. Bargain 
$200.90. A-1 condition. A. Gainor, 242 W. 29th 
St., Baltimore 11, Md. 





NORTON’S “Star Atlas and Reference Handbook,” 


latest. edition 1950, $5.25. “Atlas Celeste,” 
$2.55. “Bonner Durchmusterung,” southern 
part, $38.50. Elger’s map of the moon, $1.50. 
Other foreign and all domestic publications. 


7. A. Luft, 42-10 82nd St., Elmhurst 73, 
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mer day, contrasted in winter with days 
having 24 hours of continuous darkness. 
The selected latitudes are closer together 
toward the pole because the variation in 
sunrise and sunset times is very rapid. 
One of the most striking features of the 
graph is the straight horizontal line, 
marked 90° (north pole), at each equinox. 
These indicate that on one side is 24-hour 
night, and on the other side 24-hour day, 
a complete reversal of conditions from 
one date to the next. Theoretically, this 
is true, but refraction causes the sun to 
appear earlier than scheduled when it is 
rising and later when setting. In polar 
regions the dividing line between light 
and dark is very indefinite. 

From these curves can be read the time 
the sun rises and sets on any day during 
the year, at any of the latitudes shown. 
For intermediate latitudes, careful inter- 
polation will give a close approximation 
to the time sought, but this chart is not 
one of precision. Its purpose is to show, 
within a few minutes, the relative dura- 
tions of daylight and dark at certain times 
and at different places in the Northern 
Hemisphere. 


The chart may be used for the Southern 
Hemisphere by moving the dates 183 days; 
thus, January Ist north of the equator 
corresponds to July 3rd south of the 


equator. Corrections varying from zero 
to 15 minutes or so, however, are required 
to allow for the difference in the equation 
of time on the two dates. The equation 
of time is allowed for in the chart—it ap- 
pears as the wavy lines for sunrise and 
sunset at the equator (0°). 

If more accurate sunrise and sunset 
times are desired, the reader should con- 
sult the Tables of Sunrise, Sunset, and 
Twilight, published by the Nautical Al- 
manac Office, U.S. Naval Observatory, 
1945, from which the data for this chart 
were taken. Be sure to correct for the 
difference between your local time (which 
corresponds to the times in the chart and 
the tables) and standard time of the 
standard meridian nearest you. 

The Graphic Time Table of the Heav- 
ens, prepared by the Maryland Academy 
of Sciences, published in Sky and Tele- 
scope each January, shows accurate sun- 
rise and sunset curves of this kind for 
latitude 40° north. 

CARL P. RIGHARDS 
530 North 19th St. 
Salem, Oregon 


CURVES SHOWING TIMES of SUNRISE ano SUNSET 
throughouf one year 


af representative 


SUNRISE. A.M. 
anor, 2 > 3 © 7 
Pu 2 








;  aameneee t ae 
dan & | : erect 
os 


Feb! 


latitudes from Equator te North Pole 


NSET 







































The dates are marked for 10-day intervals. 








The time scale refers to standard 


time meridians, but the chart may be used for other longitudes if the correction 


from local to standard time is made. 


Chart by Carl P. Richards; engraving, 


courtesy “The Observer,” published by the Yakima Amateur Astronomers. 
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STARS FOR JUNE 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local time, 





on the 7th and 23rd of June, respectively; 
also, at 7 p.m. and 6 p.m. on July 7th and 
23rd. For other times, add or subtract 4 
hour per week. When facing north, nold 


“North” at the bottom; turn the chart cor- 
respondingly for other directions. The 
projection (stereographic) shows celestial 
co-ordinates as circles. 
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